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Subjects as are here treated of, had 1 
not been often ſolicited to give Or- 
ders for another Edition of this Work, 
for the Uſe of the younger Students 
of Philoſophy, who while they were 
taught the moſt probable Account of 
the Appearances of Nature from the 
Modern Diſcoveries, might there- 
by have the Principles of Natural 
Religion inſenſibly inſtilled into them 
at the ſamie time. This, with the 
Conſent and Approbation of thoſe, 
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whoſe Advice will be always ſacre 
with me, were the principal Motives 
to this Edition; and while it was un- 
der Hands, I was inclined tõ have it 
as correct and full, as the Animad- 
verſions and Corrections of thoſe 
Friends, who were capable and wil- 
ling to undertałke them; my own 
low; Abilicies, uncertain Health, and 
neceſſary Advocations wou'd permir. 
I had ſeen the Obſervations and 
Corrections, the late ingenious and 
learned Dr. Gregory, 2 Profeſſor 
of Aſtronomy, at Oxford, had made 
on the former Edition of this Part. 
I: had ſome Remarks from the reve- 
rend and learned Mr.  Fohn Craig; 
as alſo ſome very judicious Reflections 
from a Gentleman at Cambridge who 
conceals his Name. Theſe I freely 
uſed, with the beſt Judgment and 
utmoſt Application I was capa- 
ble of, to mate the Corrections and || cor 
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Adar is bebe Editions of Sir Iſaac 
Newton's ( that great Inventor and 
Improver of moſt of our Modern Phi- 


loſoply and Geometry) his Opticks and 
e Principles + Philoſo- 


phy; Mr. Cotes, (the learned Plu- 


mn I rofeſſor of Aſtronomy at Cam- 
bridge) his Preface to that Edition; 


the rewerend and learned Mr. Der- 


ham's two late Pieces; the Philoſophi- 
cal Tranſactions, and the Memoirs -4 
the Academy Royal at Paris. Tintend- 
ed ro have had theſe Alterations and 


Additions printed by themſelves, for 
the Benefit of thoſe who had the firſt 


Edition, but I found it was imprac- 
ticable. bg e 
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I HE RE is nothing a more 
common Subject of Diſ- 
f WA courſe than Nature and its 
1 Wil Laws; and yet, however 
2 2 25 .7 = 8 Uſe has made theſe Words 
if familiar, there are few that 
agree in their Notions about them: The Rea- 
ſon of which. ſeems to be, that theſe Terms 
imply Notions ſo compounded, and ſo far re- 
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mov d from the knowledge of moſt Men, that 
there ate ſcarce any that diſtinctly conceive all 
the Simple Ideas that enter their Compoſition; 
I ſhall not pretend to ſettle the Signification of 
theſe Words in their utmoſt extent (That being 
perhaps above the power of Human Faculties in 
this Lapſed eſtate) it will be enough to my pre- 
ſent purpoſe, to give the Senſe I ſhall apply to 
them in the following Diſcourſe. + 
F 1I. By Nature, I underſtand this vaſt, if 
not infinite Machin of the Univerſe, the Perfect 
and Wiſe Production of Almighty God, conſiſt- 
ing of an infinite Number of leſſer Machins, 
every one of which is adjuſted by Weight and 
Meaſure. By the Laws of Nature, I mean, thoſe 
Laws of Motion, by which natural Bodies are 
commonly govern'd in all their Actions upon 
one another, and which they inviolably obſerve 
in all the Change that happen in the natural 
State of things. But here we are to diſtinguiſh 
between the Laws of Creation and thoſe of Na- 
ture, for not only the great Bodies of this Uni- 
verſe, but the inferiour Machins thereof, were 
formed by a different Law from what they are 
now govern'd. For none of the Laws of Motion 
or Narure now eſtabliſh'd, will any, way ſerve 
to account for the Production, Figure, Size, Mo- 
tion or Number of the Great Bodies of t Uni 
verſe, nor of their Appendages, tho* they may 
help us a little to conceive their Appearances, 
now they are Created, and put in regular and 
2 38 beautiful 
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beautifll Motions, But this will be mot © diff 
inttly explain d afterwards, * © 

- FE That there is no ſach thing a8 an "One. 
wer fel Created Soul animating this vaſt Syſtem 
Srding to Plato, nor any Subſtantial Forms 
26 fl to Ariſtotle, not any Omniſcietit 
e Heat according to Hippocrates, not 
ny Plaſticł Virtue according to Scaliger, not 
any HYlarthic Principle according to Henry 
Miet, is evident from the followitl. Con- 
fiderations; r. Theſe (as they are now gene- 
rally underſtood, tho' perhaps a juſt and true 
Senſe might be put upon them) are meer 
Allegorical Terms coin d on ptitpoſe to conceal 
their Author's Ignorance Wien ſome Philo 2055 

75 cou d not account for the appearances of 
N ature; they were ſo far from 'owning any watt 
of knowledge, that to keep up their Credlt 
with the thoughtleſs and credulous part of Man- 
kind, they attributed theſe Sitdcconnitible FE 
fects, to unintelligibte Beings of tfleir own 
Contrivatice, which neither had Foundatioth 
nor Exiſtence in Nature: But whoever will gii/6 
emſtlves the leaſt trouble ro corifider the Mats 
er, will' plainly: ſee, thar they really meant 
othing by thoſe amazittg' Tenne but to dif 
gtliſtstheit' own Ignorance. 2. Theſe deputed 


ay Peings (ax they art comment undertvocd a8 
es, dehnen the Wiſdom and power of the 


bor of Nature, who doubtleſs cam govern 
5 3 e 


. 
X ND" x PR 
Ne - des... 7 
a ©. "08 


. N . eee eee P — IO ** t A 
— s wall 2+ n N — A 
a "0 => I 
2 if = = * _ > 
. 2 © ER N 2 
8 ” . TT - * 1 A 
— Q 72 I. * 7 3 % _- 
; g : N | ; | 7 
* , 4 . _ "I 
* r l . - * 4 gh 1 
/ * a * 8 9 *S 
* 4 
$4 
- 


PPP 
„ 


8 PAP 5, 3 4 af 


re 


VR WA eG, os — 
r b * 


„ 
* 


e 


2 . — LY TY ER 
e ep X AIRES OCALA ITS "Ay es ted 


by 8 
25 


* * 
"Y * 
* 


8 1 th 
En ( 
g 


2 8 
n 
r £ * 


tee Pan ciples i 


5 


4 ———— 4 I e e Ogre Io 7 tee ' ' { 


4 Machin, he cou'd, create, by. more direct And 
eaſie Methods, than employing theſe ſubſeryi- 
ent Divinities. 3. The Appearances themſelves, 5 
to falye which they. were contriv'd,. may be by 5 
more intelligible and leſs indirect Principles 
accounted for, is in ſome meaſure ſhall be, af- 6, 
terwards ſhown: And Beings : are not to be 3 
multiply d without a plain Neceſſity. 4. Laſtly, 1 
Theſe very Beings. will not ſerve the deſign of ith 
their Creation, unleſs \ we endow em with k Pow. ¶ acc 
ers and Faculties above the Dignity. allow'd by 
their Authors, to ſuch ſecondary Agents. 

Ido not here intend, to inſinuate any thing 
againſt the Miniſtry of Angels, or the Admi- 
niſtration of Subordinate Spirits in the AlI-Wiſe's 
Government of the World, and in the Works 
of his Providence: On the contrary, I think 
that more certain, than any thing-in our Phi 
loſophy, diſcoycrable by the mcer uſe of Hu 
man Faculties can be, ſince even moſt of thoſe 
Appearances which we account for from our Phi 
lolophick Principles, may for ought we are ab 


ons, 
ſolutely certain to the contrary, be owing toll who 
them. But as we are not to have recourſe tc 22 
their Agency, without plain Neceſſity, ſo the _—_ 
were never intended by the Inyenters of theſ Com 
Secondary Agents I have been now diſproving any « 
on the contrary, by theſe, as they are common!) great 


underſtood, are meant ſome. Lifeleſs, Indepen plan- 
dent, Fanciful Powers, Principles, or Facultie 


unintelligible in true Philoſophy, and incon 
ſiſte 


Kip 155 Veligion. 


an r ay: be made ieee 


ou tO both. ig L 11 TERRY 
IV. The Scheme of Nara hielt ſeems: 


moſt agreeable to the Wiſdom of its Author, ac 


cording to the modern Diſcoveries, is (ſuppo- 


ſing the Hyſtem of the Univerſe already created) 


. * has ſettled Laws, and laid down Rules, 
conformable to which natural Bodies are go- 
ver d in their Actions upon one another, and 
according to which, the Changes in the mate- 
rial part of this & y fem are brought about, which 
all Bodies inviolably obſerve, and which of them 
ſelves naturally acting, they never tranſgreſs in the 
leaſt degree, whilſt God Almighty by his intimate 
Preſence, in, and with every ſingle part ofthe 
Univerſe, preſerves them in their Faculties and 
Operations. All the Integral Parts of Nature, 
have a beautiful Reſemblance,: Similitude, and 
Analogy to one another, and to their Almighty 
Original, whoſe images, more or leſs expreſſive 
according to their ſeveral Orders and Gradati- 
ons, in the Scale of Beings, they arg ; and they 


who arc Maſters in the noble. Art of juſt Ana- 


togy, may from a tolerable Knowledge in any 
one of the Integral Parts of Nature, extend their 


Contemplations more ſecurely to the whole or 


any other Integral Part leſs known, Thus this 
great Machine of the Univerſe has a Reſem- 
blance to the leſſer One of a humane Creature; - 


for, as in the laſt, the vital Functions are per- 


B 3 form'd 


ſiſtent With reveald Relsgien, rough 7 , 


* 


" 2 es oa» IAG FOOD R ts INV N * * * P 3 
Ei — * * „ * * wh * J 1 Fr 7 2 ts 5 * N Jo oy vF : . 3 . 5 
* * * — Mp K r S : 
8 * 
1 
$ " 4 7 2 
* 8 A 


form general. and coultane Laws hc Food 
by the Heart bears, the Blood circu- 
lacs the Lungs play, the Secretions are made 
by the Laws of Motion, and the conſtant Rules 
of Adtias of the leſſer Bodies upon one another; 
So the great Bodies in the ſeveral Syſtems of 
the Univerſe, move in their Orbits, turn about 
their Ares, and at upon one another ac- 
cording to the eſtabliſnd Laws of Motion, 
and the great Principles of Activity, of theſe | 
greater Bodies upon one another. Again, 
as the ſpirituat Part of the humane Com- 
pound; is intimately preſent with, preſides 
over; actuates and enlivens the whole and each 
Part of the Body, fo the Infinite Creator and 
Governour of the Univerſe, is co-extended with 
infinite: Space, is intimately preſent with every 
ſingle Point of its Dimenſions, preſides over 
tlie Whole and all its Parts, maintains their 
Being and their firſt impreſt Energy. The Ana- 
— be carried to many, and much more 
ſublime Speculations, but theſe are ſufficient 
for my preſent Purpoſe, which is to ſhew in 
the following Sheets, according to my poor Abi- 
liries, that the beſt and moſt fatisfatory Ex- 
plications of the ppearances of Nature hitherto 
_ diſcovered, do all evince the neceffary Being 
and ſpecial Providence of God Bleſſed for ever. 
g V. I is not my Deſign here to expla 


in all 
the particular Laus of Motion, and of the Acti- 


| PO ”_—_ one another, nor cou'd it- 
be 
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de well done in ſo narrow a Compaſs as I have 
poſed to myſelf; I ſhall here only fer down 
the General Laus of Nature. Which virtually 


Include theſe others, and infer ſuch Concluſi. 


ons from em as I find moſt neceſſary for clear- 
ing ry parts of the following Diſeourſes. 


D 


— 
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LAW I. 


LL Bodies perſevere in the ſame State of 
Reſt, or of moving forward in a ſtrait 
Line, unleſs forc'd out of that State by ſome 
outward impreſt Violence, that is, all Bodies 
at reſt will naturally, and of themſelves for ever 
continue in Reſt, unleſs ſome external Cauſe 
put em in Motion: And all Bodies in moti- 
on will naturally move forwards for ever in 
the ſame ſtrait Line, unleſs they are ſtop d by 
ſome oppoſite Force, or turn'd out of their 
Courſe by ſome differently directed Violence. 
F VI. To ſhew how inviolably this Law is 
obſery'd by natural Agents, we need only con- 
ſider it never has been obſery'd that any Body 
did of it ſelf bring it ſelf from Reſt to Moti- 
on, nor that ever any Body in Motion brought 


it ſelf to Reſt; Nor that ever any Body in Mo- 
tion, of it ſelf altered its Courſe, but that 


where-ever ſuch Changes happened, there were 
always evident Cauſes. If Bodies chang'd their 
places of themſelves, all Things wou d run in- 

* 4 to 


to nee nor 5 — there 56. any certain 
Means to regulate the Motions of the Univerſe. 
We are certain Projectils wou d for ever move 
on in the ſame right Line, did not the Air, their 
own Gravity, or the Ruggedneſs of the Plane, 
on which they move, ſtop their Motion; or 
did not ſome Body with a different Direction 
alter their Courſe. A Top whoſe parts, by 
their Coheſion, hinder one anothers rectilinear 
Motions, wou'd never ceaſe to turn round did 
not the Air gradually impair its Motion, Na- 
tural Bodies conſiſt of a Maſs of Matter, which 
by it ſelf can never alter its State, and if 
Bodies are once at reſt, they muſt continue 
2 unleſs ſome new Force put em in Moti- 
If in Motion, the ſame Energy will con- 
- 2: em in Motion and drive em ſorwards 
in the ſame Directions. | 
VII. Moreover, there is in Matter a poſer 
Principle, which Sir Iſaac Newton very well 
expreſſes by the vis inertiæ, whereby Bodies 
reſiſt to the utmoſt of their Power, any change 
or alteration of their State, whatever it be, ei- 
ther of Reſt, Motion, or its Direction; And 
this Reſiſtance is always equal in the ſame Body, 
and in different Bodies is proportional to the 
quantity of Matter they contain. There is 
required as much Force to ſtop a Body in Mo: | 
tion, as is repuired to put it in, Motion, and e 
contra; And therefore ſince the ſame Body equal- 
ly reſiſts the contrary HO" Changes of its 
State, 
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State, this Reſiſtance will opens as 3 


fully to keep a Body in Motion, as to keep it 
at Reſt, and conſequently of it ſelf, it can ne- 


5 ver change its State of Reſt, Motion, or Dire- 


ction; for to change its Direction, is the ſame 
Thing as to move of it ſelf another Way. Mat- 
ter then of it ſelf is ſo far indifferent to Mo- 


tion or Reſt, that it is no more inclined to the 


one than to the other, and does no leſs reſiſt 
a Change from Reft to Motion, than from Mo- 


rion to Reſt, This vis inertiæ is no where more 
conſpicuous than in the ſudden Motion of a 


Veſſel full of Liquor upon a horizontal Plane, 
at firſt while the Veſſel is moving along the 


Plane, the Liquor ſeems to move with a Dire- 


ction contrary to that of the Veſſel, the Water 
riſing on the hinder Side of the Veſſel. Not 
that there is really any ſuch Motion impreſs d 


upon the Liquor, but that by this vis inertiæ, 
the Water endeavouring to continue in its 
State of Reſt, the Veſſel can't immediately com- 


municate its Motion to it, by reaſon of its 
Bulk and fluid State; But the Liquor perſe- 
veres in its State of Reſt, whilſt the Veſſel 
makes forwards and ſo ſeems to move a con- 


trary way. But when once the Liquor hag the 
Motion of the Veſſel intirely communicated to 
it, and begins to move with a Velocity equal 
to that of the Veſſel, if the Veſſel be ſuddenly - 
ſtop'd, the Liquor continues its Motion and 
daſhes over the ſides of the Veſſel, This Paſ- 
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fue Principle or UiS inertiæ is wre tial to 
Matter, becauſe it neither can be depriv'd of 
it, nor intended or remitted in the ſame Body, 


but is always proportional to the hrs. of 


Bodics contain. 


| Corollery I. 


of Matter, nor any Combination of Particles, 


that is, no Body, can either move of them- 


ſelves, or of themſelves alter the Direction of 


their Motion; Matter is not endow'd with 
Self-motion, nor with a Power to altcr the 


Courſe in which it is put, it is meerly paſſive 


and muſt for ever of ir felf continue in that | 


State and that Courſe that it is ſettled in; and 
if it can't move of it ſelf, it can never alter its 


Courſe of it ſelf when in Motion, for to alter 
its Courſe of it ſelf, is only to move of it telf 


* a particular manner. 
| Corollary 2. 
8 IX. Hence it is Evident, that no Body pur 


in Motion will naturally, and of it ſelf move 
in a Cure Line. All Motion is naturally for- 


ward in the ſame ſtrait Line with the Direction 
of the moving Force; but what ever moves in 
a Curye Line muſt in every Point alter its Di- 
rection, and therefore naturally of it felf, no 


body can move in a Curve Line. Co- 


§ VIII. Hence it is evident that no Particle 
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8 X. Hs the great Bodics of this Uni- 
verſe the Planets, their Satellits, and the Co- 

mets do not naturally aud of themſelves (tho' 
at firſt put in Motion) move in their reſpective 
Orbits, which are Curve Lines returning in- 
to themſelves, but are kept in them by ſome 
attractive Force, which if once ſuſpended, they 
wou d for ever run out in right Lines, and con- 
ſequently the Motions of theſe Great Bodies 
in their Orbits do abſolutely depend upon this 
attractive Force, whenceſoever it ariſes, 


Corollary + 


F XI. Hence neither Motion nor Reſt 0 
mean not one of em particularly) is eſſential 
to Matter, 2. e. Matter is indifferent as to either 
of theſe particularly, and does as much reſiſt 
its being chang d from Reſt to Motion, as it 
does the being chang d from Motion to Reſt. 
And as any Force will imprint ſome degree of 
Motion on a quieſcent Body, fo the ſame de- 
gree of Force impreſs'd at the fame time with a 
2; contrary Direction, will bring it to Reſt again, 
but it is not neceſſary to the Being of Matter 
that it be in Reſt or Motion, for Matter will be 
ſtill Matter in which ever of theſe States it 
be. In a Word, ſince the formerly mentioned 

paſlive 
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"es Principle or vis inertiæ is eſſential to * 
Matter, it thereby becomes indifferent as to 0 
Motion or Reſt, and is equally ſuſceptible of t 
either A as the ae Force © urges it. ; 
x7 23 :- cu oh tl 
OX XII. Henct Nel Neceſſity fy a rh es or 9 
be diſtint from Matter, is clearly demon- P 
ſtrable; for ſince by their vis inertiæ, all Bo- * 
dies reſiſt to the utmoſt of their Power, any = 
Change or Alteration of their' State, whether '3 
of Motion or Reſt; and ſince the Reſiſtance {e 
in the ſame Body is always equal, or the ſame, 2 
and in different Bodies is proportionable to | H 
the Quantity of Matter they contain; and ſince 45 
. conſequently, if two Bodies containing equal 8 
Quantities of Matter, and moving with equal 7 
Celerities in contrary Directions, ſo that they Fr 
impinge directly upon one another, will cer- 2 
tainly both reſt or ſtop at the Point of their 2 
Concourſe, as al ſo ſince it is demonſtrable, that Z 
two Bodies moving contrary wile with equal 45 
Celerities, and both reſting at their meeting, © 
are equally Heavy; it neceſſarily follows, that fa 
two Bodies containing equal Quantities of 1 
Matter, are equally Heavy, and therefore were Fj 
there no Vacuities in Bodies, two Spheres of F. 
equal Diameters, ſhould contain equal Quan- 2 
tities of Matter, and conſequently be equally 55 


Hear . i. e. two Spheres of equal Diameters, 
_—_— 
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one e of Gold, l of Wood, then have 
the. ſame ſpecifick Gravities, ; which being con- 
trary to Experience, there is a Neceſſity of ad- 
mitting Vacuities in the latter Sphere to ee 
the Difference of. their Gravities, 

lt is true, it may be here anſwered, . one 
of: the equal Bodics may be ſuppos'd to be more 
poro oſe than the other, and the Pores to be per- 
vaded by a ſubtle Fluid, which paſſi ing freely 
through the Bodies, is not concern d in the Im. 


pulſe. And to obviate this Objection, and con- 


ſequently to make this proof of the Neceſſity of 
4 Vacuum amount to a Demonſtration, Sir * — 
Newton has ſhewn from many repeated Experi- 
cury ; and more exactly by Experiments on heat 
VV Bodies falling in Air, and Water; that the 
Neſſiſtance of Fluid Bodies is always proportio- 
nal to their Denſities, that is to the Quantities 


of Matter they contain, or their Vires Inertiæ. 


The Reſiſtance. in Fluids ariſes from their greater 
Preſſing on the Fore, than Hind. part of the Bo- 


dies moving in them; and this muſt be always 


in all Fluids proportional to the Quantity of 
Matter they contain, which. preſſes on theſe 
ſides, that is, their Denſity. Bodies moving in 
Fluids preſs upon and excite a Motion in the 
Fluids in their paſſage; and this Motion thus 
impreſſed ariſes from the exceſs of the Preſſure 
of the Fluid upon the fore: part, above that Preſ- 
fore on the hind part of the moving Bodies; and 

this 


JE." 
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this exceſs of Preſſure of Bodies! in Fluids, will 
not only raife a Motion in them, but will alſo 
ack on the Bodies themſelves, by retarding their 
Motion, according as it is greater or leſs, whence 
the Reſiſtances of Fluids, arlſe; 3; wherefore' the 
 Refitances of Fluids, are as the Quantities of 
Matter they contain, or their Denſi ties, which 

- alonecan make the Exceſs greater of leſſer. It is 
true; there is a Reſiſtance in Fluids which may 
ariſe from there Elaſticity, Glutinonſneſs, and 
the Friction of their Parts, c. This Re/eftance 
may be leſſer and'inagreat meaſure remov d by 


the change of the Figure and Size of their Parts: 


But theſe Conſiderations have no place in any of 
the Fluids of our Syſtem, wherein Experiments 
have; been made, it having been 'always found 
that their Refiſtances were proportional to their 
' Denſities. So that no Subtiligation, Diviſion of 
parts. or Refining can alter their Reſſtances, 
theſe depending intirely on their Denſities ot 
Vires inertiæ, that is, the Quantities of Matter 
they contain; and the moſt ſubtile Ather 
would give the ſame Reſſſtance to a Projectile, as 
Mercury, if the Denſity or Quantity of Matter 
were the ſame in the firſt as the laſt: for that 
being ſuppoſed, the Exceſs of the Preſſure or 
Weight on the fore-part, above that on the 
hindi port of the Proje#ile would be the ſaine 
in both, on which alone the Reſiſtances of both 
depend. Since it is weight alone; that is matter, 
that can produce Preſſs ure in inanimate Bodies. 

55 Vide 
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From all which it is plain that if Bodies be ever 


ſo Poroſe and filld with Fluids ever ſo Subtile, 
yet if there be no Vacuities without Matter in- 
tirely, theſe Poroſẽ Bodies muſt be equally heavy 


| with the moſt compact ones, ſince the Fluids 


repuir'd to fill theſe Pores muſt be equally. hea- 


| 3 with the ſolid Body, ſince both muſt contain 


an equal Quantity of Matter if there be no Va- 


cuities, all Fluids reſiſting, that is indeed weigh- 


ing, in proprotion to the Quantities of Matter 
they contain. If therefore there be no Vacnities, 
all Bodies muſt be equally heavy, which being 
contrary to Experience, there is a Neceſſity of ad- 
mitting #acuztzes, to account for the different 
Weights af Bodies. 
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8 XIII. HE Changes made in the Mo- 

tions of Bodies are always pro- 
1 to the impreſsd moving Force, and 
are produc d in the ſame Direction with that 


of the moving Force. 


Effects are always proportionable to theit des 


| quate- Cauſes, and if any Degree of Force pro- 


duce any Degree of Motion, a double Degree 


of the ſame Force will produce a Double Degree 


of Motion, and a triple a triple, and ſo on; 
ani ths Motion muſt proceed in the ſame Di- 
. rection 
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— — with that an-of 72 eng Force, 88 
from this only the Motion ariſes; and becauſe 


by the former Law, Bodies in Motion cannot 


_— their Direction of themſelves, ſo that 
unleſs ſome new Force alter its Courſe, the Bo- 


dy muſt proceed in the ſame Direction with 


that of the moving Force. And if the Body 


was before in Motion, the Motion ariſi ing from 
this impreſs d Force if in the ſame Direction, 
does ſo much increaſe the former Motion; if it 
has a contrary Direction, it deſtroys a part of 
the former Motion, equal to that which is im- 
preſs d; when it has a Direction oblique to that 


of the former Motion, it is either added to, or 


ſubſtracted from the former Motion, according 
as the Motion ariſing from a Compoſition or 


theſe two, is determin' d. 


Corollary. 


—_ 


F$F XIV. Hence it is evident, that in the pre- 
ſent Conſtitution of things, there can be no 
_ perpetual Motion. By a perpetual. Motion, I 
mean an uninterrupted Communication of the 


fame degree of Motion from one part of Mat- 


ter to another in a Circle: not as Bodies put in 


Motion do for ever continue in the ſame, but 
in ſo far as they are reſiſted or ſtop'd by other 
Bodies, but a Circulation of the ſame quantity 
of Motion, ſo that it perpetually return undi- 
l d en the firſt Mover. For by this 


Law 
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ble to the generating Force; and all Motions 
bn this Globe being perform d in a reſiſting 


Fluid, vis. the Air, a conſiderable quantity of 
the Motion muſt be ſpent in the Communica- 


tion, on this medium, and conſequently it is im- 
poſſible the ſame Quantity of Motion ſhould re- 


r 5 


turn undiminiſhed upon the #r/# Mover, which 


is neceſſary toward a perpetual Motion. More- 
over, the Nature of Material Organs is ſuch, 

that there is no avoiding a greater or leſſer de- 
gree of Friction, though the Machin be form- 
ed according to the exacteſt Princi ples of Geo- 
metry and Mechanicks, there being no perfect 
congruity nor exact ſmoothneſs in N. ature; the 
manner of the Coheſion of Bodies, the mall 


proportion the ſolid Matters bears to the vacui- 


ties in em, and the Nature of the conſtituent 
Particles of Bodies, not admitting the ſame. Be- 
ſides, how very imperfe& our moſt finiſhed Me- 


chanick Performances are, a' very ordinary Mi. 


croſcope will eaſily diſcover. Now theſe things 


mulſt very conſiderably diminiſh the communica- 


ted Force, ſo that it is impoſſible there ſhould'be 
a perpetual Motion, unleſs the communicated 
Force were ſo much greater than the Genera- 
ting Force, as to recompence the Diminution 
made herein by all theſe Cauſes, ſò that the 
impreſs d Motion may return undiminiſh'd to 
the firſt Mover. But that being contrary'to this 
1 it is clear, that the Motion muſt con- 


C tinually 
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4.4 rently decreuſe, till it at laſt ſtop, and conle. 
quently there can be no perpetual Motion 1 
1585 . Stare 9a F Things.” N 
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__ Za [ A. :<qual.to Impulſe or Action, or the 
E A en er. two Bodies upon one another is al- 
Ways equal, but with a contrary Direction, 1. e. 
The ſame Force with which one Body ſtrikes 
upon another, is return d upon the firſt by tliat 
other; but theſe F orces are  impre($' d with con. 
trar ene i0n⁰⁹]j 1 
Whatever Pelle or Aras another, is as 
much preſs d or drawn by that other; if one 
E a Stone with his Finger, the Stone preſſes 
his Finger again. If a Horſe draw forward a 
Stone by a Rope, the Stone docs equally draw 
back the Horſe, for the-Rope- being equally di- 
ſtended both ways, act upon both equally. If 
one ſtrike an Anvil with a Hammer, the Anvil 
ſtrikes the Hammer with equal Force. The 
Steel draws the Magnet as much as the Magnet 
does the Steel, as is evident by making both 
ſwim in Water; ſo in pulling a Barge to Land 
by a Rope, the Bank pulls the Barge as much 
as the Barge does the Bank; and in the deſcent 
of heavy Bodies, the Stone attracts the Earth 
as. Wick, as the Earth does the Stone; 7, e. the 
Dir 0 Fartn 


] arth gravitates nc the Vone⸗ as much as the 
Stone does toward tlie Earth. And the Motions 
produc'd by both theſe Gravitations, are equal 
n both, onty the Stone is altogether incbnfide- 
Able, An reſpect of the Bulk of the Earth, and 
vrſequently the Velocity of the Earth's Moti- 
on toward the Stone is inconſiderable, in re- 
| pee. of the Stone's Motion toward the Earth, 
nd therefore the Motion of the Earth toward 
he Stone is inſenſible. And Univerfally jin all 
he Actions of Bodies, if a-Body act on ano- 
her, and change its Motion any manner of 
vay, that other will make the ſame Change in 
he Motion-of this Body with a contrary Dire- 
ion, ſo that by theſe Actions there are made 
qual Changes, not of the Velocities but of the 
lotion, for N Changes made on the Veloci- 
v1 tary Directions, axe het 2 hee 
1 n ro the Bols. #4 15 


5 KI. If a Body ee 2 
- differnt Forces, one inthe Direction AB, witil 
the alen M; 3 auc in hs Br A C 
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wa 1 N. make A Br to 1C + as ] 
to N compleat the Paralelogram A BCD, th 
Diagonal of which is AD. The Compoſitio 
of both theſe Forces will make the Body de 
ſeribe the Diagonal AD, and in the ſame tin 
as it would have deſcribed either of the Side: 
for becauſe the Force, whoſe Velocity is 
acts in the Direction AC, parallel to BD, 
will not in the leaſt hinder or deſtroy the Ve 
-locity in the other Force, by which it tends t 
the Line BD. Wherefore the Body will reac 
BD in the ſame time, whether the Force, who 
Velocity is N, be impreſs d or not, and ther 
fore in the end of this time, it muſt be foun 

ſom 
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ſomewhere in 5 D, in like manner, the Force 
whoſe Velocity is as M, acts in the Direction 
A B, parallel to C D, and therefore will not 
hinder [the Velocity in the other Force in pro- 
cceding to C D, and the Body will reach CD in 
the — time, whether the Force, whoſe Ve- 
locity is M. act or not, and conſequently, in 
the end of the ſame time, it muſt be ſomewhere 
lin CD, but it cannot d in BD and CD 
both, but at the Point D, therefore, Of, - 


Corollary| 2. —_— 7 


FXVII. From theſe Lays, and their necet⸗ 
ſary Seat ese 4 all the Rules of Bodies aſ- 
cending or deſcending in vertical Lines, may be 
deduced, as alſo, the Rules of the Congreſſes 
and Reflections of two Bodies, as the Geometers 
have ſhewn. From the preceding Corollary, the 
Method of compounding and reſolving Moti- 
1 ons in any given Directions may be drawn, for 
im Example, (/e the former F. 2. the Compoſi- 
tion of the direct ook A*D, of any oblique 
ones, ſuch as AB and BD, as alſo the Reſo- 
lution of the direct Force, into any oblique 


a] ones, ſuch as AB and BD, and likewiſe the 
ds ratio of an oblique Force to move a Body, to 
read that of the ſame Force coming with a perpen- 
„hol dicular Direction to move the ſame Body ; for 
heul Example, (/ee the follow; ing Figare) letanoblique 
Force, as AC be — ” upon the Body E 


in 


in C, at the Polar C erect 3 D 
=— and from A let fall a per dicular upon C D 
= and another upon C; then by the former Co. 


rollary, the Force: may be reſolved into the 


| \ | Pose coming with. a perpendicular Direction, 
1 as A to AC, ot as the ſine of the Angle of 


true of the Energy of an oblique Stroke upon 


| pendicular ty. - 85 | 

From the ame aoceding Gorgllary, it fol- 
lows. that if a Body A be impel bd or drawn 
by three different Forces in three different Di- 
3 AE, 10 that the Body yields 


tO 
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two Forces A D and A B, of which only 4 BY 
has any Energy to move the Body E; where. 
oe - pig , Ae as A C is * 1 1 | 


Incidence A to the Radius AC. The fame. is | 
the Body E, to that of the fame. Briking. pet 


preſ 
imp 
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to none my” em, but continties — theſe 
three Powers are to one another as three riglit 
Lines drawn parallel to their Directions, and 
terminated by their mutual Concourſes. If AD 
Wrepreſent the Force by which the Body A is im- 
pail from 4 to B, then will the ſame A D re- 


preſent the contrary equal Force, whereby it is 
impell'd from A to D. But by the former Co- 
rollary a Force, as A D impelling from A to D 
is equipollent to two others, acting in the Dire- 
ions AC, AE, to which the other impelling 
from A to D, is as AD to AC, and AE or CD, 

reſpectively. So likewiſe two Forces acting in 
the Directions AC, AE, and being equipollent 


2 to the Force acting in the Directions AD, from 
i- A to D will be to the Force acting according to 
n the Direction AD, from A to D, as AC, AE 


C 4 to 
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to wAD zand therefore the Forces acting in the 
Directions A C and AE, and equipollent to the 
Force acting in the Direction, AD are to this 
Force acting in the Direction A D, as AC, AE, 
or CD to AD, that is, if a Body be-urg'd by 
three different equipollent Powers in the Dire. 
ctions AB, AC, AE, theſe three Forces ſhall 
be to one another as AD, AC, CD reſpective. 
ly, 4. e. d. and this ſingle Propoſition is the 
Foutttation of all the Mechanicks, as ſeveral 
Geometers have cxpreſly ſhown ; ſo that it is 
plain, theſe three Laws do virtually comprehend 
all the Rules of Mechaniſm, and conſequently, 
if any appearance contradict theſe Laws, or 
their neceſſary Conſequences, it is not to be 

Mechanically accounted for. So then in out 
future Inquiries, we have nothing to do to ſhow 
any thing is immechanical, or not according to 
the eftabliſh'd Laws of Nature ; but clog to 
evince, that it contradicts ſome or melt Laws 
or Ts. 5c ; ©) 


* HAP. u. 


0 Au „Ain or G Laviturion in Bodies, and 


an Account of ſome of the Ap earances o 
1 atilre, no, this Principle and 41 
Lau now eſtabl Wed. 


d XVII. Aving thus ad d the Laws 
that unjnterruped Nature con- 


Effects. I come in the next Place to apply theſe 
to the moſt ſimple, uniform and regular Appear- 
ances that have as yet been obſerv'd; and theſe 
are the Motions of the Celeſtial Bodies. Many 
ow repeated Obſervations, and almoſt every ſingle 
g to Appearance of theſe Bodies, evidently demon- 
7 toll ſtrate them to revolve in Carve Lines, and there- 
2ws fore by the 1ſt Law to be drawn out of their 
| rectilinear Courſe, by ſome extrinſic Force act- 
ing on them. Let us then 'enquire how it 
comes about, that theſe Bodies do perſevere in 

their Motions, and do conſtantly move round 

in the ſame Tracts, without making the leaſt 
Deviation ? Now, that can happen but one of 
theſe two ways, vz. Either by the Force of 
F. ſome Celeſtial Fluid (call'd a Vortex) which 
carries em about, or by ſome Retentive Central 
Force which binders em from running out in 
ſtrait Lincs, when they are once put in Motion 


by 


ſtantly puriues in bringing about her Purpoſes and 
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by the Fingers of him who fram'd this marrel. 
lous Machin of a World.. | thu 

FXIX. In order to account for the Celeſtial Ml the 
Appearances, Des Cartes ſuppoſes the Matter of WW *## 
this Univerſe to have been at firſt divided by ; 
Almighty God, into innumerable little equal 
Parts, each endow'd- with an equal Degree of 
Motion, both about its own proper Center, and 
ſeparately among themſelves, ſo as to conſtitute 
a Huid; as alſo that ſeveral Collections of theſe 
Parts were endow'd with a Motion about dif- 
ferent Points (at equal Diſtances) as common 
Centers, ſo as to compoſe different Vortices, and 
that theſe Parts being made round by ſuch in- 
teſtine Motions, did produce G/obules of dif- 
ferent Magnitudes, which he calls the Matter 
of his ſecond Element; as alſo that the ſmall 
Raſpings and Filings of the angular Points of 
theſe,Globules driven violently many different 
Ways, did make up the Matter of his fir/# Els. 
ment; and ſeeing there would be more of this 

Art Element that was ſufficient to fill the Vacui- 
ties between the Glabules of the ſecand Element, 
he ſuppoſes that the remaining Part would be 
driven toward the Centers of the Vortices, by 
the circular Motion of theſe Giobules, which 
did for that Reaſon recede from it; and being 
there amaſsd in a Sphere, would in the Center 
of every Vortex produce a Body like the Sun; 
that the Sun being thus fram'd; and moving 


— its own Ale with the Motion of the reſt 
of 
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of the Matter of the Vortex, would neceffacily 
throw out ſome P arts of its Matter throu h 


the Vacuigies of the Globules of the ſecond Ele. 


ment, which conſtitute the Vortex, clpccially 


at theſe Places which are diſtant from its Poſes, 


receiving by theſe Pales as much as it loſes about 
the Ecliptict, and by this would be able to 
carry round with it theſe. Globules which are 


neareſt, with the greateſt Velocity, and the re- 


moter with a leſs; and that ſo of neceſſity theſe 
Globules that are ncareſt the Center of the Sun 


would be leaſt, for were they greater or equal, 


they would by reaſon of their Velocity, have 
a greater centifrugal Force, and therefore recede 


from the Center. Now ſhould. it happen that 


any of theſe Ju: like Bodies in the Centers of the 
ſeveral Vortices ſhould be io. incruſtated and 
weakened, as to be carry'd about in the Yortex 
of the true Jun, if it were of leſs Solidity, or 
leſs capable of Motion than the Globules, to- 
wards the Extremity of the lar Vortex, then 
it would deſcend toward the Sun, till it met 


with G/obules of the ſame Solidity, and capable 


of the ſame Degree of Motion with, it, and 
being fixed there, it would for ever be carried 


about by the Motion of the Vortex, without 
either approaching to, or receding from the 
Sun, and ſo become a Planet. Suppoſing this 
true then, we may imagine our Stem to have 
been at firſt divided into ſeveral Fortices, in the 
Center of which was a lucid ſpherical Body, 


and 
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and that ſore of theſe being gradually incru- 1 
ſtated, were ſwallow'd up by others, more 2 
powerful and bigger, till at laſt they were all o 
deſtroyed and carried away by the biggeſt Solar a 
Vortex, except ſome few that were throw off ce 
in right Lines from one Vortex to another, and $, 
became Comets. Hence it appears according to * 
this Syſtem, that the Planets that are neareſt the ¶ le 
Jun, are leaſt ſolid, which is Des Cartess Rea- th 
ſons, why the Moon ſhows always the ſame Face £< 
to us, becauſe that Hemiſphere that is oppoſt te pr 
to the Earth, is ſome what more ſolid than the pe 
other. As alfo that the Matter of the firſt Ele. tic 
ment, which makes up the Body of the Sun, of 
moves with greater Velocity the Parts of the pa 
Portex, and the Bodies ſwimming therein, that MW ſte 
arc neareſt it, than thoſe that are remoter, til 
which is the Reaſon why the Planets next the co 
Fun, finiſh their Periods ſooner than thoſe that fai 
are more remote; and that theſe P/anets move WI 


about their own Mees, becauſe they were Sun- La 


like, tacid, and revolving Bodies before. cre 
F XX. Now not to mention the many De- thi 
fees in the mechanical Production of this ima- if by 


ginary Syſtem, I ſhall only take Notice of thc 
the known Celeſtial Appearances it contradidts ; iſ. Sq 
and the Abſurdities would follow, tho' we ſhould the 
allow the Author all that he would have grant- fro 
ed. And r. It is certain, that a Vortex produe d 
by the Revolution of a Sphere, about a given 
Axis, would be * in infmitum, if no- 

thing 


bad bs of the Motions of all the 25375 


Spheres, which is abſure, and contrary to that 
Conſtancy and Limitation obſervable in the Ce- 
leſtial Appearances. . 2. Since the Motion of 
the Patts 75 the Vortices neareſt the Center is 


ſwifter than that of the more remote, they will - 


preſs upon t exterior Parts, and thereby per- 
petually communicate ſome part of their Mo- 
tion to them, and therefore theſe interior Parts 
of the Vortex. will be continually loſing ſome 
part of their Motion, which never being re- 
ſtoxed, theſe Parts muſt gradually move ſlower, 


| till at laſt the Motion is quite deſtroy'd. 3. Ac- 


cording to 9ghis Hypotheſis, each Planet is of the 
ſame Den ty with the Parts of the Vortex in 
which it ſwims, and is govern d by the ſame 
Laws of Motion, and is, as it were, only con- 
creted Parts of the Vortex: Now the Times of 
the periodical Motion of Bodies, carry'd about 
by a Vortex, are in a duplicate proportion of 
the Diſtances from the Center, whereas the 
Squares of Times of the periodical Motions of 
the Planets, are as the Cubes of the Diſtances 
from the Center, and conſequently the PIA. 
nets cannot be carry d about by a Vortex. 4. If 
a Vortex run out in infnitum, then a Body 
e round by i it would certainly deſcribe a 

perfect 
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© © Philofabhear J Ginwies _ 
| perfect Circle, Unlets ſornethiog”f6 lid did Hin 
der it, and therefbte; the 900 Ster Diſtance there 
Wee berwern thelt ſolid Boytids; or the lar. 
get the Salo Mere hich often the Vortex, 
in keſpect of the Orbit of the Body carry d 
abour in it, the nearer would tis Otbit 45. 
roach to à Circle, 1. e. The Excentricity of the 
lapetr neareſt the Fun, would bets than that 
of Thoſe more remote, the corttraty of which 
Is true, for that of Mercury is greater than that 
of Saturn. Moreover, ſince the'Planers in 'this 
1 Vortex would fcceflarily move in Orbits nearly 
ar to that of rhe Sicke 'pf the cant 15 
5 it would follow, that the Hybehia of 
tlie Planets (een from the Sun, Would be direkted 
towards the ſame fixt Stars; Dat this t A8 
contrary to Obſetvarion. Likewife the Matter 
of the Vortex (as of every Huld) when bound 
up within ftrait Bounds, muſt fleceffarily move 
faſter than when enlarg d in a wider Channel; 
3. e. The Sun feet from the Earth, muſt ſccm 
to move faſter in the beginning of Vigo, than 
in che beginning of Piſtes, which contradicts 
Experience. 5. A Body carry d about ina Vr 
of e ſame Denſity with it, would neceſſarily 
deſcribe a Circle to whoſe Plane, the Axis of 
the central Body, which produces the Circnta- 
tion of the Fluid, would * endicular; but 
there is not one Planer to the Plane of whoſe 
Orbit the Suns Axis is perpendicular. Laſtly, 


The n have their Orbits, not only oblique, 
: bur 


; — ** 
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A bas © Tamctiines at right Angles with the Plane - 
- of the Ecli tick, ſometimes the Courſe of theſe 
- esmets is Diamerrically Ne to that of the 

188 they p exteyere in their Motions without 


any ons, they deſcribe. equal Area's by a 
Radius from the Jun in equal times, they enter 
into the Voriex of the Fun, all which is im poſ- 
ſible, if the Solar Vortex moy'd round. we 
Force ſufficient to carry theſe Yaſt Bodies of the 
Planets alon Vich 1 

XXI. This gin r is Lol Bee lead 
ind mended by the famous Mr. Leibnitz, he 
accommodates it better to the Celeſtial Appear: 
ances, and makes it agree more exactly to the 
Rules of Geometry. He firlt of all ſhows, that 


* 


SYS 


all Bodies which in a Fluid deſcribe a Curve- 
Line, are movd by the Fluid, for of them · 
ſelves they wou ou d deſcribe right Lines, and no- 


+ 3% „ 


Hing but the Fluid concurs to türn them out of 


their way. Le next ſhows, that every Planet 
is catryd about by a Motion compounded. of 
wo other Motions, vis. an Harmonical Circa- 


otion of acceſsto, ot recels from. the Fun. For 
nderſtanding theſe Terms, we muſt obſerye 
hat the Planẽ br deſcribe Area F by a Radius from 
he Fun, ptopottional to their times. Now the 
Fluid chat carries 
irvulare ' ſg n to produce this effect, which 
Ahfiot - be det e other wile, than by ſuppoſing 
innumerable concentrical Orbs of excceding 
a thinneſs 


rr et cat 
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ation of the cattying Fluid, and a Paracentrical 


ic Planets, mult of neceſſity 


— = — 
: In 2 
* 8 


2% 


pb al Pi 


. to make up the Vortex, every one of 
Which has its own proper way of Circulation, be c 

© vis. thoſe Orbs that are neareſt the Sun circu- MI" 
late faſteſt, and the Velocities of the Circula- 
tions are every where reciprocally proportional his 1 

1 to the Diſtances of the reſpective Orbs from g E 
the Sun, which will necelſacily make the Planet MF. 
„in whatever part of Vortex it is, deſcribe equal 
Areas in equal Times; for theſe Areas are in a Nine f 
compounded proportion of their Radiz or Di. 


nn. 


ſtances from the Sun, and a reciprocal propor- 95 
tion of the Arches or Lengths of the Circula- Wh. 9 
: tions, which in this caſe will make a proportion "yy f 


; of cquality, and this Law of Circulation of the 


Portex he calls Harmonical. The Paracentrical — 
Motion is compounded of two others, vis. the * 
Excuſſory Impreſſion of the Harmonical Circu- WM... 
lation, whereby all Bodies moving 1n a Curve, 5 
endeavour to recede from the Center by the 1 


Tangent, and the Attraction of the Sun or the na 
Gravitation of the Planet toward it; and this nid 
Mr. Leibnitz is of Opinion ariſes from anImpulſe 
communicated by the Circulating Fluid. Now blur 
ſince the Planets move in Elliptick Orbits, in 
one of whoſe foci the Sun is, and by a Radius fn 
from the Sun deſcribe equal Areas in equal ue * 
Times, which no other Law of a Circulating if 


Fluid, but the Harmonical Circulation can ac- 3 
count for, we muſt find out a Law for the Pa- 
racentrical Motion, that may make the Orbits g= ee 


Elliptick. The r Impreſſion of the Cir- 
cCulating 


of de Fluid, would throw off the Planer — 
0 che Center by the Tangent. Wherefore the At- 


traction of the Sun, or the Gravitation of the 


about, fanleſs this Attraction or Gravitation be 


he Focus, which is the Sum of LAG 80 Do. 
frine upon this Head. des ; 
XXII. But even this Aena of the Cot 


otmetly ſaid, have their Orbits, ſome of them 
ety oblique, nay, ſometimes at right Angles 
with the Zodzakh, and ſometimes the "Courſes of 
heſe Comets are quite contrary to that of the 
Planets : Now the Comets deſcribing about the 
un Area's, proportional to the times, muſt be 
arry'd about by a Harmonically circulating 
luid, as well as the Planets, and thus we ſhould 
ave Vortices contrary to Vortices, which is very 
ibſurd. 2. This Suppoſition” is not only utt- 


Simplicity of Nature; nor is there any thing in 
he Motions of the Heavenly Bodies ſo difficult 
o explain, as this very Hyporhefis, which is in- 
roduc'd to account for them. Beſides, 3. In 
-quable Motion, the Times are always as the 
paces directly, and the Velocities reciprocally ; 


volution 


Planets to Wards it, muſt be ſufficient to deſtroy 
his Effect; and / beſides, to make them move 
in Elliptick Orbits, which cannot be brought 


eciprocally as the Squares of the Diſtances from 


ial Motions is both precarious and inſuffici- 
ent, for theſe Reaſons. 1. The Comets, as was 


eaſonable, but difagreeable to the uniform 


ut in a Circular Motion, the Spaces in one Re- 
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| 3 are as the Radii, and i in an D 
Circulation, the Velocities are as the Radii re- 
ciprocally, and therefore the periodical Time 
of a Fluid circulating Harmonicaliy, are in the 
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Duplicate Proportion of the Radii. Now thefWnuC 
periodical Times of the Planets, are in SeſquiMWhitat 
plicate Proportion, and not a Duplicate Propor Mies 
tion of the Diſtances from the Center or the Radi hi. 
and conſequently the Planets cannot be carrie or, 
about by an Harmonically circulating Fluid. I iole 


this it may be anſwer d, that this Harmonica 
Circulation is not continued from Mercury ti 
Saturn, but is interrupted; and reaches only 
from Mercury's Perihelium to his Aphelinm, and 
there breaks off, and begins again at Venus 
Perihelium, and reaches to her Aphelium, and iff 
there again interrupted, and ſo on through thi 
whole Syſtem of Planets : But what a ghaſtl 
and unſightly kind of Deformity there woul 
happen on this Suppoſition ? Every one may es 
lily ſee, this is not like the uniform and ſimpl 
Meaſures of Nature. Beſides, the Comets mo 
ving forward in the Zodiak, paſs through aut w. 
theſe Chaſms and Interſtices, _ notwithſtanc 
ing, move in the ſame manner, as if they wet 
carried by a Fluid, circulating Harmonzcally ac 
cording to ſome uniform Law, neither do thei 
Appearances ſhe the leaſt alien of thel 
Interruptions. 

XXIII. It being thus prov'd, that the 0 
leſtial Bodies do not revolve by the means e 
| - _ 
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any circulating Fluid, they muſt be kept in 
re- heir Orbits, by ſome Attractiue Power in the 
mei un, or by ſome gravitating Power in them to- 
yards him, which is the ſame thing, ſince it 
uſt be mutual by the third Law. This Gra- 


qui Vitating or Attracting Power of the great Bo- 
pot Mies of the Univerſe towards one another, ſome 
adi Pbiloſophers endeavour Mechanically to account 
rie hor, from the Action of a Subtile Matter, which 


riotently whirling round the dun in general, the 


ca arth and the reſt of the Planets in particular, 
t nd acquiring thereby a Power of receding from 
ni he Center, impels Bodies towards that Center 


bout which the ſtrongeſt Circulation is made; 


dr being driven with an immenſe Velocity in 
ad fight Lincs according to all poſſible Directions, 
th mpels the Body according to the Direction of 
aſti hat part of this Subtile Fluid, which is leaſt 


eſiſted by the interpoſition of other Bodies. 
Ind thus, not only Bodies within the Sphere of 
he Earth's Activity are impell'd towards it, but 
ſo the Planets do gravitate towards the Sun, 
ut without entering into the particular Manner 


andhf the Explication of Gravitation according to 
we!lhis Scheme, there be two or three Objections 


gainſt all the poſſible Accounts of Gravity in 
articular, or Gravitation in general from the 
irculation of a Subtile Matter. f. It is im- 
oſſible from the firſt Part of this Hypotheſes, to 
gcount for Bodies gravitating towards a Point, 
vr the Motion quaque verſum in a great — : 
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of the Sphere; Which is alledged to ſalve thi 
Difficulty; is a Contradiction to Nature, noff 
ſuch thing being either conceiveable ox poſſible. 
2. It is impoſlible to explain whence the Cir. 
cular Motion of this ſubtile Fluid comes, there 
muſt be conceiv'd another ſubtile Fluid moving 
after ſome certain manner to produce the Mo. 
tion of that Fluid, which is the Cauſe of Gra 
vity, and fo on in inſinitum, or elſe we mull 
admit its Motion without any Cauſe; which | i 
harder to conceive then Gravity itſelf. 3. Tha 
Matter which is the Cauſe of Gravity, or bj 
whoſe Motion it is produc'd in all the poſſible 
Mechanical Explications thereof, mult: be with 
out Gravity which is abſurd, Matter being everj 
where in reaſon to be ſuppos d of the ſame uni 
form Nature, and its Gravity to be always pro 
portional to the Quantity of its ſolid Maſs. Fe 
ſince all the Bodies we can make Obſervationf 
upon are heavy, as well as extended and impe 
netrable, it is reaſonable to conclude ſo of a 
Bodies whatſoever, elſe all Univerſal Propertit 
in Philoſophy muſt be given up. And therefong 
it is Abſurd to ſuppoſe there are ſome Portior 

of Matter without that - Quality which ever 
Portion of Matter we can make Obſervatior 
on has. 4. Bodies from the Impulſe ofa Flui 
can only gravitate in proportion to their Surf 
ces, and not according to their Quantity © 
Matter, which is contrary to Experience; fa 
we find all Bodies gravitate in proportion 
the 


ard 
fied, 
con 

poſſi 
Taſt 
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their Soliditiae> 5 1. E. their — of Matret: TE 
no And tho' this Difficulty may be remov'd, by 
ſuppoſing Bodies to conſiſt originally of Qlin- 
ders of infinitely: ſmall Baſes, for on ſuch. a — 

ere poſition, theſe Cylinders wou d be to one ano- 
v ing ther as their Surfaces, their Baſes being nothing 
and conſequently, the Gravities of Bodies, which 
by the Action of this ſubtile Fluid are as there 
mug surfaces, wou'd be alſo as their Solidities, 2. e. 


h the Quantities of Matter they contain, ſince 
I halche Surfaces of the original Particles of Bodies 
r byWarc as their ſolid Contents Yet this is ſo very 
Iibl ard a Poſtulate, to repuire Bodies to be diverſi- 


hed, only by the Lengths of their primitive 
onſtituent Cylinders, that I can't ſee how it can 


Fr oſſibly account for all the varieties of Colours, 
pro Taſtes and Smells, and other ſenſible Qualities 
F of Bodies which ariſe from the Diverſities of 
tion the Texture and Figure of their conſtituent. 


Parts. But that which in my Opinion, over- 
hrows all ſuch Mechanical Accounts, however 
artfully contriv'd, is that. 5. There ſeems to 
e neceſſary toward a full Explication of the 
\ppcarances of Nature, ſeveral different Con- 
ditions of this Univerſal Law of Gravitation, 


on which cannot be Mechanically explain d, without 
lui cuppoſing different Syſtems of this Fluid, to 
uri move after different Manners, and acording to 
y different Laws, which will neither accord eaſily 
f rogether, nor ſeem like the Limitations and. Sim- 
n Hgplicity of Nature. That there are different 
then ; Dy Con- 


4 III Panciples | 


Conditions of the eee Law of Gravitation 
neceſſarily to be ſuppoſed, ſeems evident from 
the Nature of Light, as Sir Tſaac Newton has 
explain d it from certain Experiments and there 
are other Appearances in Nature, that ſeem to 
require Conditions different from that which 
governs the Motions of the Celeſtial Bodies, 
and cauſes the Inflexions of the Light, as ſhall 
be afterwards ſhown. Now, to account Me- 
chanically for theſe different Conditions of the 
General Law of Gravitation, there muſt of ne- 
ceſſity be ſuppos'd various and different Syſtems 
of this ſubtile Fluid, which looks a little odd, 
eſpecially if we conſl der, that it is not as yet 
known how many and how different theſe Sy- 
ſtems muſt be ſuppos d, to account for all the 
various Conditions of this General Law, that 
may hereafter be diſcovered neceſſary to ex. 
plain the various Appearances of Nature. 6. 
Laſtly, this whole Affair is more Naturally and 
Simply to. be accounted for n Principles 
now to Ve laid down. 


Corollary. 


5 Fx XXIV. From what has been ſaid it appears 
that the Attraction or Gravitation of Bodies to- 
ward one another, is not to be Mechanically ac 
counted for, and ſince it has been likewiſc ſhown, 
that'the Planets cannot continue their Motions 
in their Orbits, without the Suppoſition of ſuch 


* 


tion, ¶ an —— or Gravitation, it is een that 
rom this muſt be a Principle impreſs d on Matter by 
 hasche Creator of the World; it is a Principle no 
here ways eſſential to Matter, ſince it is the Source 
m to hand the Origin of the Celeſtial ' Motions, as 
hich ir T/aac Newton has demonſtrated. And by the 
dies, firſt Law of Nature and. its Corollaries, no kind 
hall Jof Motion is eſſential to Matter, and therefore 
Me. Attraction or Gravitation cannot be eſſential to 
the it; it is not a Reſult from the Nature of Mat- 

ne. ¶ ter, becauſe the Efficacy of Matter is communi- 


odd. means act at a diſtance; for we ſee an Object, 
yet becauſe the Light reflected from thence ſtrikes 
Sy- immediately upon our Organs of Viſion, we 
the ſmell, becauſe Parts of the odorous Body touch 
that the Nerves of our Noſtrils, and univerſally all 


he other natural Effects of material Things are 


ex. 
6. Nperform'd by the meer Impulſe of one Body on 
and another, whereas this Power of Gravitation acts 

ples Hat all Diſtances, without any Medium or Inſtru- 


ment to convey it, and paſles as far as the Li- 
mits (if any ſuch there are) of the Univerſe. 


ing to the Quantity of the Surfaces of Bodies 
on which it acts, but in proportion to the Quan- 
tity of ſolid Matter which theſe Bodies contain. 
Beſides, by the firſt Law of Nature, Matter is 
entirely paſſive in its Nature, and can no more 
end to, or draw other Bodies than it can move 


of it * 3 en ſuppoſing chis Gravitation 
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cated by immediate Contact, and it can by no 


And acts, not like Mechanical Cauſ. es, accord- 


2 yp of Matter —— one another, de- 


ſtroy d, yet ſtill Matter would be the ſame e ſe 
tended ſolid Subſtance. Moreover, if there in 
were but one indiviſible Part of Matter in be. © 
ing, it could not be ſaid to have this Property, th 
it being. a relative one, and having reſpect oniy Nan 
to other Parts which it attracts; whereas Impe. 2 
netrability or any other of the eſſential Proper cc 
ties of Matter continues with it, even when ii 14 
becomes indiviſible. On the other Hand, A 
the whole Quantity of Matter now in being; a 
were amaſFd ſo together, that there were nel 7 
ther Motion nor Vacuities in it, (neither offi an 
which Suppoſitions imply a Contradiction; foi w 
if any two Particles of Matter can be ſo com A 
pacted as to admit no Vacuity between them v 
then it is no Contradiction to ſuppoſe the whole 


aggregat of Matter loamaſs d, and we are demon- 
ſtrably certain, Motion is not eſſential to Mat: 
ter) then the whole Maſs would either be with. 
out this Quality of Attraction, or this Quality 
would be abſolutely uſeleſs or without Effect 
Which is much the ſame. thing i in an active Qua. 
lity, as this of Altractiun is, Laſtly, as Mo- 
tion is in ſome Circumſtances, the neceſſary 
Effect of Gravity in Bodies, and in other Cir 
cumſtances muſt. have proceeded: from an ori. 
ginal Impreſſion, (as in 4 projettile Motion of 
the Planets along their T; angents) and yet is of 
the ſame abſolute. Nature in both Caſes, and 
nir. is not efſemial to Matter; ſo 1 2 
Tion 


_— 


— n j 7 . 


Aion, or r Gravitation is not efſential ro Matter, but 
ſcems rather an original Impreſs which continues 
in it, byviry 
Divine Natieg, of which it is a Copy ori mage in 
the low Degree that is ſuitable to a groſs Creature, 
and ſo may now be tes ow d among the primary 

alities of Matter, without which, as it is now 
conſtituted Matter cannot be, but did not Origi- 


nally belong to it as a Materia prima. On all which 


Accounts, its highly probable that this Univer- 
ſal Force of Gravitation is the Effect of the Di. 
vine Power and Virtue originally impreſs d on, 


and by that firſt Energy continued in Matter, by 


which the Activity and Operations of Material 
Agents are preſerved. And this Power of Gra. 
vitation being thus impreſs d on Matter, is one 
reaſon of the Diſtinction between the Laws of 
Creation and Nature, for tho the Energy of that 
firſt Impreſſion does ſtill laſt, and is the Source 


and Spring, of the Uniformity and Continuance 


of the Celeſtial Motions, yet its not being eſſen- 
tial to Matter, nor ariſing from its Nature, is 
the Reaſon why it ought not to be reckon d 
among thoſe Laws which ariſe from the parti- 
cular Texture, Figure and Diſpoſition of Bodies, 
ſuch as moſt: of the Laws of Nature or Motion 


are. The chief Difficulties that I can find 


have ſtraitned Learned Men, in admitting this 


Principle of the Univerſal Law of the Gru. 


tation of Bodies upon one another are, 1. That 
| FRCY cannot conceive how this Principle can be 
Mechant- 


g of the Ommipotent Activity, in the 
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IE actonipred Fear and they think it 
Unphiloſophicaltoadmit any Principle in the Ex- 
plication of the Appearances of Nature which 
can't be thus accounted for. It is indeed in my 
Opinion certain, that this Principle cannot be 
Mechanically accounted for; for there is no other 
Mechanical Caule conceivable, this Principle of 
the Gravitation of Bodies upon one another, can 
ariſe from, but the Motion of ſome ſubtile Fluid; 
and were there no other Argument againſt all 
poſſible Explications of Gravitation arifing from 
the Motion of a ſubtile Fluid, but this one, vis. 
that thereby theſe Parts of Matter which are the 
Cauſe of, or produce Gravitation, are upon 
this Suppoſition, deſtitute of Gravity; I ſhou d 
think it ſufficient to prejudice any inquiſitive 
Man againſt ſuch Explications; for it's certain 
that Nature is uniform and conſiſtent with it 
ſelf, and wou'd not deprive one part of Matter 
of ſo Cardinal a Property, with which ſhe had 
endow'd all the reſt. The whole Foundation 
of Natural Philoſophy, is Simplicity and Ana- 
 logy, or a Simple, yet Beautiful: Harmony, 
running through all Works of Nature in an 
uninterrupted Chain of Cauſes and Effects, 
with proper Limitations of Circumſtances: 
And if theſe Principles be ſuperſeded, or this 
Chain broken, we can expect nothing but Ab- 
ſurdities and Inconſiſtences in Philoſophy. But 
even the admiſſion of ſuch an e removes 
us but one Step further from echanical Prin- 
5 8 | ciples, 
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e "fox the Cauſe of the Motion of this : 
ſubtile Fluid, which is the Cauſe of Gravity, 
is it ſelf Immechanical. Nor has any Body 
ever pretended to aſlign any other Cauſe of the 
Motion of this ſubtile Fluid, but the Omnipotent 
Cauſe of the, Univerſe; and ſince we muſt of 
Neceſſity admit the Motion of this ſubtile 
Fluid, which is the Cauſe of Gravitation to be 
unaccountable without a Firſt Cauſe, why may 
we not rather admit this Firſt Cauſe to have im- 
preſs'd this Property in Matter, ſince that this 
Difficulty is the ſame in-both; and that beſides, 
the firſt Suppoſition is burthen'd with ſeveral 
Additional ones, to which the ſecond is not 
liable. There has never been any Syſtem of 
Natural Philoſophy offered to the World as yet, 
that does not require ſome Poſtulates that are 
not to be accounted for Mechanically; the feweſt 
any one pretends to, are the Exiſtence of Mat- 
ter, the Impreſſion of Rectilinear Motions, and 
the preſervation of the Faculties of Natural 
Agents, which no Man has pretended to account 
for from Principles of Mechaniſin; and the Im- 
preſſion of an attractive Faculty upon Matter, 
is no harder Poſtulate than any of theſe; but 
fince it is Matter of Fact and Demonſtration, 
that Matter is in poſſeſſion of this Quality; for 
we daily ſee, that the Earth draws to its Center | 
all Bodies within its Activity, we muſt allow of | 
it, whether it be to be Mechanically accounted 
for or not; and ſince it is not to be accounted 
| for 


. 
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4 for from Mechanical Principles, as, I rhink; 1 
E have demonſtrated, we muſt of Neceſſity refer 
$ it to the Power and Influence of the Firſt Cauſe 
F- _of all Things: For Cauſes proceed in a continual 
3 | Chain, from more complex to more ſimple w 
2 Ones, and at laſt to the moſt ſimple ;- and when ac 
4 We are arrived at that Cauſe, we can go no th 
3 farther, elſe that Cauſe would not be the moſt lit 
þ Simple; and this moſt ſimple Cauſe cannot be th 
L Mechanically explain'd whatſoever it may. be, ar 
1 elſe it could not be the moſt Simple: And fu 
therefore ſince we muſt admit of Immechanical C 
{| Cauſes, fince Gravity is undeniably the Property Ca 
of all the Bodies we can make: Obſervations tr 
upon, and is ſufficient to account for the Apo- 11 
Pearances of all thoſe Bodies that revolve about In 
us, as Sir Iſaac Newton has ſhewn, there can P] 
be no Reaſon: for rejecting it, tho it cannot bi 
be Mechanically explain d. 2. Another Difficulty Wl 
ingenious Men have in the Conception of this l 
Quality in Matter, is, how it can act at a Di- lo 
ſtance without any Medium to convey this Acti- Pe 
on, as of neceſſity it muſt. Now, were there 1 
no other Difficulty of the like Nature in Philo- N 
ſophy but this one, it might ſtumble judicious de 
Perſons; but we know the Manner of Thinking R 
and Reflection, of Nemembring and Senſation, > 
are Things not caſily to be explain'd, and yet on 
we-muſt admit them. The Communication of % 
Motion from one part of Mattet to another, J — 


ind: even the firſt Production of Matter and 
Motion, 
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Motion, are not to be accounted for, and yet 
there is no denying that ſuch Things really are, 
when we are capable to explain how our Souls 
and our Bodies act mutually upon one another, 
we may come to be able to conceive how Matter 
acts at a Diſtance without any Medium; but till 
then, it is ſufficient to know, that ſuch a Qua- 
lity is actually lodged in Matter, and that it is 
the Cauſe of all the Great and Uniform Appear- 
ances of Nature. There is no ContradiQtion in 
ſuppoſing that the ſame Effects may ariſe from 
Cauſes not altogether the ſame, but that only 
can be the true Cauſe from which the Effe& 
truly proceeded. Other imaginary or Hypothe- 
. tical Cauſes have no Place in true Philoſophy. 
In Clocks, for Example, the Hand on the Dyal- | 
Plate, may be moved by a Spring. or Weight; 
but if a particular Matech were propoſed, he 
would ſay nothing to the Purpoſe, who ſhould 
explain all its Motions by a Spring; when upon 
looking within it, he might have found a Weight 
perpetuating the Motion of the Machin, which 
yet he could not explain by Rulesof Mechaniſm, 
No wiſe and honeſt Man, who throughly un- 
derſtands the Matter, will offer to explain by 
Rules of Mechaniſm, how this Sy/fers of Things 
was produc'd, nor how the Faculties of Mate- 
rial Organs are preſery'd, whence they aroſe, 
and what way they communicate their Actions 
and Influences to one another ; it will ſuffice 
ſuch, from the Preſent Appearances to inveſti- 
gate 
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gate the Powers and Forces of Nature, and 


T "Philoſophical Principles | 


from theſe to account for future Obſervations 


and Appearances; if we admit an infinitely Wiſe 
and Powerful Being to have made this World, 
there will be little Difficulty in allowing him to 


have impreſsd on Matter what Property he 
pleaſed, and if we will not admit of ſuch a 


Being, there are much greater and harder Diffi- 
culties in the Mechanical Explication of the 
Nature of Things to be ſurmounted, as ſhall be 
afterwards ſhown. 7-45 e 
No Body who is but tolerably acquainted 


with the moſt probable Diſcoveries in Natural 


Philoſophy, can imagine theſe to reach any far- 
ther, than ſome of the groſſer Lineaments, or 
more conſpicuous Out- lines of the Works of the 
Almighty ; ſince he muſt be very Ignorant, who 
can think to ſcarch Him or his Works out, to any 
tolerable Degree of Perfection. Simplicity and 
Harmony are the ſureſt Marks that the Diſcove- 


Ties made are of the true Kind, and Analog y, the 


beſt Rule to make them by. This is ſo evident in 
the Principle of Attraction, that I ſhall here, 
tho* not in its moſt proper Place, obſerve a few 


Hints tending that Way. God has moſt cer- 


tainly implanted ſomething Analogous to At- 
traction, in the greateſt Central Body of each 
Syſtem towards the leſſer ones of the ſame ; 
Or, a Principle of Gravitation in theſe leſſer 


ones towards the greateſt Central one, and to- , 


wards each other. From hence, and from 
| T their 
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the Univerſe. Something Analogous: to this 


is the Spring and firſt Mover (at leaft acting 


in the Order of God and Nature it ought 
to be) of all the noble and regular Actions 
of ſpiritual Beings. God being the ſole ſove- 
reign, ſelf-exiſtent and independent Being, when 
he made Creatures partakers of himſelf, Ima- 
ges, Emanations, Effluxes and Streams out of 
his own Abyſs. of Being, could not but im- 
preſs upon their moſt intimate Natures and 
Subſtances, a Central Tendency toward Him- 


ſelf, an Eſſential Principal of Re-Uzzoz with 


himſelf; which in him is a Principle of At- 
traction of them towards him, Analogous to 
this Principle now mention'd in the Great 


Bodies of the Univerſe. As well might we 


ſuppoſe an exquiſite Artificer voluntarily pro- 
ducing a picce of Work which ſhould be the 


Reverſe of his own Idea: As well may the 


Ray be ſuppoſed Diſſimilar to the Body of the 
Fun, or the Stream to the Fountain- Head; as 
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their directly impreſsd Motions, all their 
comely, regular and uniform Revolutions, 
Appearances and Actions upon one another 
ſpring. Thus it is in the great Bodies f 


— 


that infinite Power and Perfection ſhould pro- 


duce a ſpiritual Creature, that had a neceſſary 
Tendency to ſbun or fy away from him, or 
even be in a ſtate of Indifferency toward him. 
Self-exiſtence and infinite Power muſt needs ſub- 
ject all Beings to it ſelf, and infinite Perfecti- 
| | on 


d t 40 1 lo, 25 maft be moſt cogr 


to the Nature of the Creatures it produces, 
in order to make them as happy as they can 
be made; and therefore God could not make 
ſpiritual Creatures, but he muſt implant the 
Principle of Reunion in them, in order to 
bring them back to himſelf, that is, to make 
them happy: This is the Origin of Natural 
Probity and Conſcience. It is true, this Princi- 
ple may be, and in moſt actually is, buried 
under Matter and Senſuality; extinguiſh'd, as 
it were, by the more powerful Attractions of 
preſent ſenſible Objects, the Allurements of 
Carnal Enjoyments, and the violent Diſtra- 


cClions of the Pleaſuxes of this World; fo that 


it is not caſily perceived, but by thoſe who 
have for ſome time faithfully followed its Di- 
rection and Drawings. But it is no leſs an 
eſſential Principle in a ſpiritual Creature, tho 
thus ſtifled and oppreſs d, than the Rational 
Soul is of an Ideot, tho' its Operations and 
Evidence be hindred and obſtructed thro the 
inept Organſation of its Body. This Princi- 
ple of Re- union in ſpiritual Beings, whenever 
diſentangled, unfolded, attended to, and regu- 
larly follow'd, will as infallibly lead theſe to 
their proper Center of Light and Bliſs, and 
_ unite them for ever with it, as the Sun's At. 
traction will bring about the Seaſons and 


Changes of the Year. On the other hand, if 


this Principle have not its * in this Life, 
When 
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hen ever the Charms and Attraſtions of Senſe 
caſe, the acquired Principle of Diſſimilarity 
uſt repel theſe Beings with infinite Force from 
Heir Centre, ſo that the Principle of Re-union 
Wcing (ct free by Death, and diſintangled, and 
Hing conſtantly, becauſe Eſſential, muſt drive 
eſe Beings towards God their Original Centre, 
ad the Principle of Diſſimilarity repelling them, 
Ir forcing him to repel them with infinite Vio- 
Wncc from him, muſt of neceſſity make them 
Whinitely miſcrable. Thus the future Happi- 
Jeſs or Miſery of ſpiritual Creatures, depends 
Wn this Principle of Reunion, as indeed their 
Wreſent does likewiſe; for whatever is in the 
rder of its Nature, that is, of God, its Ori- 
Win, muſt be Happy, ſince he is ſo; and what- 
er is in a violent or unnatural State, that is, 
a State oppoſite to God and Happineſs, muſt 
Wc in Miſery. As the Planets diſturb'd by no 
ther Attractions, but from their Central Orb 
Wt Light, and one another, revolve in comely 
rder and beautiful Harmony, ſhedding their 
Wenign Influences on one another: So ſpiritual 
Features, following the Drawings of the lu- 
Hinous Center of their Being, and giving them- 
Ives up to the Direction of their innate Prin- 
ple of Re-union, enjoy the whole Felicity of 
eir Natures in their preſent State, advance in 
urity and Perfection, and in mutual Benevo- 
nice and good Will towards one another. For 


Motion is the neceſſary Conſequence of At- 
= traction 
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| traction in Bodies that have nothing reſi ſin f =” 
them from without, ſo Love and Benevolent imp 
towards their great Origin, and towards on the 
another, is the neceſſary Effect of this Princi r 
ple of Re. union in free Creatures, when unfoldedifi the 
As the Yapours, and even the Planets are puriiM,F t 
fied by the Sun, and in ſome Senſe made in part 
lar to, and converted into his Subſtance, it,! 
being rais'd nearcr to his glorious Body : Sol ſtan 
ſpiritual Creatures are yet more refined, 1 Jof t 
lized, and made liker the Deity, the neara tow 
they approach to the Fountain of Purity and Mat 
Perfection, by faithfully following his Arttracih ox 
ons: Which too, like the Suns, are powerful an mo 
vigorous; infuſe Light and Strength, tho' nol W cf 
ſenſible. In a Word, as the Attraction of th Por 
Hun on the Planets, makes them firſt move, ani perſ 
then deſcribe regular Orbits, ſo this Divine A forn 
traction in ſpiritual Beings, animates the Will are 


and actuates the Affections, and theſe do al Vio. 
the reſt that is to be done in this preſent State | 
And as the diſcordant Attraction of ſome wan 
dring Comets wou d certainly diſtract and diſorlf : WM rei 
der the Harmony of the Motions and Revoluſ : 
tions of the Planets, if they approach'd too neal 
them; ſo groſs irregular carnal Affections, ear 1 
ly and ſenſual Attractions admitted too nigh ; 
diſturb and deſtroy the beautiful Progreſs ol 
ſpiritual Beings, towards the Centre and End of 

their Being. Vide * 2. Part 2. J 
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11 XXV. The great and primary Law then, 
len 


ene imprinted by the Author of Nature upon all 
one the Bodies of this Univerſe, is that every part 
ncih of every Body attracts every part of every o- 
Idedſ ther Body; and the moſt general Conditions 
puri of this Law are, that the Force by which one 
part attracts another in different Diſtances from 
Wit, is reciprocally as the Squares of thoſe Di- 
WW ftances; and that at the ſame Diſtance, the Force 
1tu of the Attraction or Gravitation of one part 
toward divers others, is as the Quantity of 
an Matter they contain: By the Virtue and Effi- 
cacy of this Law, the Planets muſt perpetually 
move in E/lprick Orbits, if they meet with no 
nog reſiſtance in the Spaces, in which they move. 
For ſince it has been obſerv'd, that all Bodies 
and perſevere in their ſtate of reſt, or moving uni- 
formly in a ſtreight Line, but in ſo far as they 
care forcd out of this State, by ſome foreign 
al Violence impreſsd on them; it follows from 
thence, that Bodies which move in Curve Lines, 
Wand which are therefore forced out of their 
ſtreight Courſe, which would have been the 


olul Tangents of theſe Curves, muſt needs be re- 
ned tained in theſe Curve Orbits, by ſome fore? 


rt Violence perpetually acting on them: The Pla- 
nets therefore which revolve in Curve Orbits 
(becauſe returning again in the ſame Tract per- 
petually) muſt neceffarily have ſome Foreign 
Violence perpetually acting on them, by whoſe 
nfluence they are drawn out of their 7 angents. 
N "G2 Moore- 
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ſtances. Now that we may have a general View, 
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Moreover, ſince i it is demonſtrated, (Prop. 2. . 1. 
Princ. Phil. Newotoni. ) that Bodies, which move 


in a Curve, on a Plane, and by a Line drawn 
from them to a Point, fixt, or however moved, 


deſcribe about that Point Area's proportional . 
to their times; are urged or drawn by a Force 
tending to, or whoſe Direction is toward that 


Point ; and fince by Aſtronomical Obſervation 
it is certain, that the primary Planets about the 


Sun, and the ſecondary Planets about the primary a 


Ones, deſcribe equal Area's in equal times. It 


is evident, that the Direction of the Force, 


whereby the Planets revolve in their Orbits, is 


toward their Centers: and this Force may be : 
very properly called Attractiue in reſpect of the 


Central Body; and Centripetal, in reſpect of the 
revolving Body. Laſtly, Since it is likewiſe de- 
monſtrated, (Coroll. 6. Prop. 4. Lib. 1. Princip. 
Phil. Newtoni.) that if Bodies move equably in 
Concentric Circles, and the Squares of their 


periodical Times be as the Cubes of their Di- 
ſtances from the common Center; or, if Bodies 


revolve in Orbits that are pretty near Circles, 
and the Aſpids of theſe Orbits be fixt: then the 
Centripetal Forces of thoſe Bodies will be reci- 
procally as the Squares of the Diſtances. And 
that the One of theſe Caſes, or the Other, is 
Fact, is univerſally acknowledged by all Aftro- 
Romers : and conſequently the Cemrivetal Forces 
of the Planets, are as the Squares of their Di- 
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. A Planet by the ſame Law, can be made 


approach to, and recede from the Attractive 


| Central Body, which ſeems the greateſt Dith- 


culty in this Caſe ; let us conſider the follow- 
ing Scheme, wherein let d repreſent the Sun. 
Ao Be, the Orbit of a Planet B, deſcending 
from Bto A. Let the time of its Revolution 


be divided into equal Parts, and then they 
will be repreſented by the equal Area's which 


Y are ſuppoſed to be deſcribed by the Line BS, 
Aran through the Body of the Planet B, to 


the Sun & in its ſeveral Stops; v, t, 5, r, A and 


E 3 theſe 
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theſe Area's. will be the Triangles BS v, Ut t, 
t K, s Fr, 1A. Now ſince the Attraction in 
F encreaſes reciprocally as the Squares of the f 
Diſtances, the Velocities of the Plauer in it; 
deſcending towards the dun, muſt be encreaſed 
by the encreaſing Central Force on it, which 
muſt make the Baſes of the Triangles larger iſ 
that is, the Arches Bw, vt, ts, Sr, r A, muſt 
ſtill grow longer, as the Planet approaches nearer 
the Point A. When it is come thither, it would 
of it ſelf run out in the Tangent AC, make 
AJ equal ro A Sp, equal to A Sr. Thea 
in the time in which it deſcribed the Area A Sr, 
it would, if the Central Force in & were ſuſpend 
ed, deſcribe A / but when the Central Force 
acts, it muſt be drawn out of A into A 
and deſcribe the Area A Sp, equal to AC 
in the ſame time, and ſo of all the other Area's, 
till it aſcend to B again, and that perpetually. In 
a Word, the greater Velocity at A than at B, 
would carry the Planet much further out in the 
Tangent AC, than in the Tangent B D, by which 
the Central Force acting, it would be carry d fur. 
ther out in its Orbit in aſcending from A, than in 
deſcending from B; and conſequently, it muſt 
approach to & in deſcending from B, and recede 
from in aſcending from A. By Virtue off 
the ſame Law, and of theſe Conditions, the 
Moon will for ever turn round the Earth, as the 
Earth doth round the un, and the Satellits Ap 
Saturn and Fupiter round them; asalſo the Co 
mei, 
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ok Religion, 33 
1 St eerts will in very oblongEllipticł Orbits deſcribe 
7 in bout the Sun equal Area's in equal times; but 
the pecauſe the Sun, not only attracts the Planets 
1 itz and Comets, but alſo theſe the Sun, and like- 
aſe wiſe the Planets attract one another, their Or- 
hich its will be ſomewhat irregular, and differ from 
get, 7 exact Ellipſes, which will be more ſenſible in the 
nut Motions of the Moon, becauſe She is fo near to 
arc us; and this one Conſideration well apply'd, 
2uld will account for all the Irregularities hitherto 
Wobſecrv'd in the Celeſtial Appearances, as Sir Iſaac 
Newton has ſhown ; likewiſe, ſince a great 
part of this our Globe is covered over with 
Water, it is plain, that by the joint Force of 
the Attraction of the dun and Moon, the Water 
W that lyes directly under them, will be rais'd 
W above its ordinary Level, which will likewiſe 
happen if they are directly in the oppoſite part 
of our Globe, becauſe the remoter parts of 
the Water will be leſs attracted than the nearer, 
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the and the Motions produc'd in the Waters by the 
lich Attraction of theſe two Luminaries can't be ob- 


fur. ferv'd ſeparately, but their Forces make up a 

compound Motion, which at New and Full Moon 
is greateſt, and leaſt at the Quadratures, and 
theſe effects are variouſly limited by the diffe- 
rent Diſtances of theſe Luminaries from the 
& Earth, their Declinations from the e/Zquator, 
the various Latitudes of Places, and alſo the 
different Situation of the Shores, Banks and 
Bays of the dea. By this Gravitation, Bodies 
E 4 on 
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56 Philoſophical Parnciples 
on this Globe will preſs towards is, oeeny 
tho' not exactly thither neither, by reaſon 0 
the oblate ſpheroidical Figure of the Earth ariſing 
from its diurnal Rotation about its Axis. Thu 2 
we ſee this one Principle will account for al 
the great and conſtant Appearances of Nature if 
and none but this will exactly anſwer any one, 
much leſs them all, which is a Demonſtration 
of its Truth. And were not our Terreſtrial 
Phyſiology more complicated than the Celcſtial,ſ 
(by reaſon of the multiplicity of different At. 
trations proceeding from the many different 
Bodies that ſurround any particular one) we 
- ſhould doubtleſs ſee the Extent of this Princi- 
ple, in accounting for the more minute, and 
leſs conſtant appearances on this our Globe, a 
in a great many we actually are. Add to theſe 
Conſiderations, that we are certain by the Ef. 
feats, that the Gravitation by which the Pla- 
nets are kept in their Orbits, and by which the 
Moon turns round the Earth, is of the ſame 
Nature with that by which heavy Bodies tend | 
toward the Center of the Earth. In the Moon 
the Caſe is plain, for ſince the Rectilinear Spa- 
ces, deſcrib'd by falling Bodies in the begin- 
nings of their Motions, from whatever Motive 4 
Powers they be urg d or drawn, are proportional 
to theſe Powers. The Centripetal Forces of the 
Moon revolving in its Orbit, will be to the Force 

of Gravity on the Surface of the Earth, as the 
Space the Moon deſcribes in deſcending 0 i 3 
the 
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of Religion. - 57 
the Earth, by its Centripetal Force, in a ſmall 
portion of time, if it were ſuppos'd depriv'd 
then of Circular Motion, to the Space, a heavy 
Body wou'd deſcribe in the ſame time by its 
own Gravity, near the Surface of the Earth. 
The firſt of theſe Spaces, is equal to the verſed 
Sine of the Arch deſcrib'd by the Moon in that 
time, for that is the Meaſure of the Tranſla- 
tion of the Moon out of its Tangent, by this Cen- 
tripetal Power, which may be computed from 
the time of its Periodical Revolution, and its 
Diſtance from the Center of the Earth being gi- 
ven. The other Space is evident from the Experi- 
ments on Pendulum; and when the juſt Calcu- 
lation is made from theſe Principles, the firſt 
Space to the ſecond, or the Centripetal Force of 
the Moon revolving in its Orbit, to the Force 
of Gravity on the Surface of the Earth, will be 
found as the Square of the Semidiameter of the 
Earth, to the Square of the Semidiameter of the 
Moon's Orbit. But in the former part of the 
Section it has been ſhown, that the Centripetal 
Force of all the Planets, was reciprocally as the 
9quares of their Diſtances. Therefore the Cen- 
tripetal Force of the Moon near the Earth's Sur- 
face, is equal to the Force of Gravity, and 
conſequently it is the ſame Force in both; 
for were they different Forces, Bodies by the 
united Forces of the Moon and Earth, wou'd 
fall with double the Velocity they now do: 
It is plain then, that the Centripetal Force 

— : whereby 
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we the Moon is drawn out of its Tangent, 
is the very ſame Terreſtrial Gravity (whereby 
Bodies deſcend near the Earth,) which reaches 
to the Moon; and ſince the Revolutions of the 


primary Planets about the Sun, and of the ſecon- 
dary Planets about their primary Ones, are Ap- 


— 


pearances of the ſame Nature with that of the 


Moon about the Earth, ſince it has been ſhown 
that the Centripetal Forces of the primary Pla. 
ners are directed towards the Sun, and the Cen- 
tripetal Forces of the ſecondary Planets towards 


their primary Ones, as the Moon is towards the 


Earth; Laſtly, ſince all their Centripetal For. 
ces are reciprocally as the Squares of their Di- 
ſtances, we muſt conclude the Natures of their 
Gravitation to be the ſame in them all, and 


that they all Gravitate towards one another. 
For ſince Action and Re- action is mutual, and 
ſince the primary Planets gravitate towards the 8 | 
un, as alſo the ſecondary Planets tend toward | 
the Primary ones as the Center of their Moti- 
ons; and ſince the Decreaſe and Increaſe of this 
Gravitation, is of the ſame Nature with that of 
our Terreſtrial Gravity; ſince likewiſe the dun 
diſturbs the Motion of the Moon, and the Sun 
and Moon thoſe of our Earth, it is plain they 
all, dun, Moon, Planets and their Catellits, mu- 


tually gravitate upon one another. 
$ XXVL Having thus in che General, eſta- 


bliſh d the Laws of Nature, and deduc'd ſuchi} : 


Conſequences from em as we found neceſſary 
to 
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book Religion. 39 
to clear ſome Parts of the following Diſcourſes; 
having likewiſe ſhown the Neceſſity of ad- 
mitting the Univerſal Law of Gravitation to 
ſolve the Celeſtial Appearances, and hinted the 
great Uſe of this Principle in the Celeſtial Phy- 
ſolgg y, let us next proceed to ſome of the moſt 
8 Un:verſal of our Terreſtial Phenomena ; and 
firſt of all, let us enquire into the Nature and 
Cauſe of Fluidity, which ſeems to conſiſt prin- 
cipally in the Mobility of ſome Parts, without 
carrying along with them the reſt, or the eaſy 
ſlipping of ſome Parts upon others unmoved, 
at leaſt, not moved after the manner of ſolid. 
Bodies. All the Bodies in the Univerſe are 
Originally compounded of ſolid Parts, though 
not indiviſible, yet very ſmall and firm; and 
Fluids muſt neceſſarily take in theſe four Con- 
ditions. /1. That their Parts be extremely lit- 
' tle; in our common Fluids it is certain that no 
Eye, however aſlifted, has been able to per- 
ceive their Magnitude; we have been able to 
diſcover the Figures of Beings ſwimming in 
Fluids, but no one as yet has been able to 
diſtinguiſh the Figures or Magnitudes of the 
conſtituent Parts of Liquors. 2. That their Fi- 
gures be ſpherical, or at leaſt ſpheroidical or ap- 
proaching to one of theſe, ſo that they may 


touch only in a Point, and by conſequence, one | 
Particle may eaſily flip upon another, and for | 
that End. 3. They muſt be exactly ſmooth and 
poliſh'd, and ſubjected to the Univerſal Law of 

= > Gravita- 
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on, whereby each Particle of the Fluid 
attracts another, whence that coheſion in the 
Parts of the fineſt natural Fluids proceeds; but 
their Gravity muſt be ſuch, that the Force 
thereof may eaſily. exceed the Force of their 
Coheſion ;' and here we are to diſtinguiſh. be- 
_ . tween theſe Fluids, generated by the Force of 
the Fire, and thoſe that are naturally ſuch, i 
there being no neceſlity of attributing any par- 
ticular Figure to the Parts of the firſt Kind, 
which owe their Fluidity to the Force of the 3 
Particles of Fire, which tear aſunder the Parts 
of ſolid Bodies, and keep em in a' perpetual Bi 
Agitation, and thereby make em appear in 
the Form of a Fluid; whereas the Appcaran- i 
ces of natural Fluids do neceſſarily require the 
Conditions in their Parts juſt now aſlign'd. 
4. The Particles of natural Fluids muſt be ſimi- 
lar, of equal Diameters, of equal Solidity, and 
conſequently of equal ſpecifick Gravities, or | 
at leaſt they muſt not widely differ one from 
another in theſe Qualities, that the Fluid may | 
be Homogeneous, and of the ſame uniform Na- 
ture; from theſe general Suppoſitions, all the 
general Appearances may be eaſily accounted | 
for. 

F. XXVII. Water ſeems to conſiſt of ſmall, 
ſmooth, hard, porous, ſpherical Particles of equal 
Diameters, and equal ſpecifick Gravities, which 
have between em ſome Spaces ſo large, and 
ranged in ſuch a manner, as to be previous on 
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1 of Religion. 7 
all Sides. Their Smoothneſs makes em ſlip 
eaſily upon one another; the Sphericity keeps 
em from touching one another in more Points 
than one, by both which, their Frictions in ſli- 
ding upon one another is rendered the leaſt 
poſſible; their Hardneſs is the reaſon why Wa- 
ter is incompreſſible, when the Air lodg d in it 
is exhauſted. 

F. XXVIII. The Poroſity of the Particles of 
Water (which is ſo great, that a Cubical mea- 
ſure of Waters contains at leaſt forty times more 
Pores than Parts; for Water is nineteen times 
lighter than Gold, and conſequently nineteen - 
times rarer than Gold; and Gold will by much 
preflure, let Water paſs through it, and ſo may 
be ſuppoſed to have more Pores than ſolid 
g Parts) accounts not only for the different Se- 
d. cifick Gravity between Water and other Fluids, 
ſuch as Mercury ; but alſo for its greater Tran- 
ſparency than moſt other Fluids, the Rays of 
ight finding an caſy admittance on all Hands 
WF through its pervious Pores, and it ſuggeſts the 
RNeaſon alſo why it is more caſily concreted into 
Ja a ſolid Form than other Fluids are. Cold and 
= freezing, ſeem to proceed from ſome Calin Sub- 
ſtance floating in the Air; we ſee that all Salts, 
but more eminently ſome, mix'd with Ice, pro- 
2 digiouſly encreaſe the Effects and Force of Cold, 
= ve ſee all Salin Bodies produce a Rigidity and 
tiffneſs in the Parts of Bodies to which they 
I are apply'd, much like the Effects of Freezing ; 
| | we 
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ve know from Mr. Boyle's Hiſtory of Cold, tha a 


Freezing increaſes the Dimenſions both of So. 

lid and Fluid Bodies; ; Microſcopial Obſervation: 

inform us, that the Figures of ſome Salts, be. 

fore they ſhoot into Maſſes, are thin double 

wedg d- like Particles, which have abundance 

of Surfaces in reſpect of their Solidity, which iſ 

is the reaſon why they ſwim in Water when 

they are rais d once, tho they be ſpecifically 

heavier. But this Effect may be more juſtly 

attributed to the ſame Cauſe that is preſently i 

to be ſhown to be the Cauſe of Freezing, vis 3 
to the ſmall Points of the Salts getting into the 
Pores of the Particles of Water, whereby theſe 
Salts are ſuſpended in the Water. In Summer, 
the Heat of the Sun diſſolves the ſalin Parti- : 
cles into a Fluid, breaks off their ſlender Points, 
and by its Action, keeps em in a perpetual 
Motion, ſo that they cannot ſhoot into a ſolid 
Wedge, and confequently are not able to pro- 
duce the Appearances of Cold upon Bodies; but 
in Winter they are leſs Aiſturd' d, and more at 
liberty to approach one another; and by ſhoot- 
ing into thoſe Chryfals (as we ſee the Particles 3 
of artificial Salts do, when the Liquor is ex- 
pos d to the Air) which by both their Extre- 
mities, inſinuating themſelves into the Pores of 
Particles of Water, make em cohere, and fix 
em in a ſolid Form. The Dimenſions of freez'd 
Bodies are encreas'd by the Inſinuations of, Bk 
meſe Chryſtal Wedges in their Pores, and the | 
Particles | 


at a 


of Beligton. N 63 
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Particles of congeal'd Water are kept at ſome 
diſtance from one another, by the Figure of 
theſe Chryſtals, which in Freezing, inſinuate 
themſelves in their Pores; for as I have before 
ſaid, theſe Chryſtals are obſervd to have the 
Form of a double Wedge, whoſe Extremities 
are pointed and ſlender, but its Middle broader 
and larger, ſo that when the Extremities have 
inſinuated themſelves into the Pores of two 
watery Particles, theſe G/obules cannot come to 
touch, by reaſon of the Largeneſs of the Mid- 
dle of theſe Chryſtals, and ſo theſe Particles in 
Freezing, are kept at greater Diſtances from 
one another, than they were when in a fluid 
Form ; and thus the Spaces between theſe ſphe- 
rical Particles, become larger and wider than 
before, which is one Reaſon why Ice becomes 
ſpecrfically lighter than Water. But beſides this, 
there are many little Volumes of Air included 
at ſeyeral Diſtances, both in the Pores of the wa- 
tery Particles, and in the Interſtices form'd by 

their ſpherical Figures. Now by the Inſinua- 

tion of theſe Chry/tals, the Volumes of Air are 

driv'n out of the watery Particles, and many 

of em uniting form larger Volumes, which 

thereby have a greater Force to expand them- 

ſelves than when diſperſed, and ſo both enlarge 

the Dimenſions, and leſſen the ſpecifick Gra- 

vity of Water thus congeal'd into Ice. Hence 

we may gueſs at the matter, how Water im- 
pregnated with Sa/ts, Earths or Sulphurs, which 

are 
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are not caſi ily diſſolvible, may form irſelf 1 into 
Mettals, Minerals, Gems, and other Foſſils, the 
Parts of theſe Mixtures, becoming a Cement 
to the Particles of Water, or getting into their 
Pores, change em into theſe different Sub- 
ſtances. 


Corollary. 


Hence it is plain, that the Quantity of Wa- 
ter on this our Globe does daily decreaſe, ſome 
part thereof being every Day turn'd into Ani- 
mal, Vegetable, Mineral, or Metallick Subſtan- 
ces, which are not eaſily diſſolv'd into their 
component Parts again; for ſeparate a few Par- 
ticles of any Fluid, and faſten them to a ſo- 
lid Body, or keep em aſunder from one ano- 
ther, and they are no more fluid, to produce 
which, a conſiderable number of theſe Parti- 
cles are neceſſarily required. 

F. XXIX. Mercury ſeems to conſiſt of exceed- 
ing ſmall, ſmooth, ſolid, ſpherical or ſpheroi. 
dical Articles; for face Mercury in ever ſo 
ſmall Quantities is abſolutely opake, and lets 
none of the Rays of Light paſs; and ſince, 
whatever be the Cauſe of Reflexion and Re- 
fraction, Light being Material, muſt either 
make or find a Paſſage through every refract- 


ing Medium; ſince likewiſe it is probable, that 


Light does not penetrate through the ſolid Sub- , 


ſtance of the conſtituent Particles of Fluids, but 
rather 
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nto ther — rough their Pores and the Wacuities | 
the Wbrm'd by their Orbicular Figures, it's plain 


erefore, that the Particles of Mercury have 
ry few Pores, and if they be Spherical, that 
xeir Diameters are not much greater than thoſe. 
= Particles of Light, for theſe Interſtices 

as the Cubes of the Diameters of the 
Dates by whoſe meeting they are form'd ; 
ad ſeeing Light cannot paſs through theſe In- 
Wrſtices, it is plain, that the Diameters of the 
Worpuſcles of Mercury muſt not be much greater 
an thoſe of Light; and if theſe Corpuſcles 


ent 
er 


1b- 
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2 
n- Spheriodical, or Oval, their ſhorteſt Diame- 
ir Hrs muſt not be much greater than the Dia- 


Peters of the Particles of Light, to form Paſ- 
ges for it. The Solidity of the Patticles 
1 Poker Mercury conſiſts, and the ſmallneſs of 
ce Interſtices they leave between them, ac- 
dunts for that wonderful Gravity of Mercary, 
dove other Fluids. 
F. XXX. Air ſeems to conſiſt of Sprres con- 
rrted into ſmall Spheres, through the Inter- 
ces of which, the Particles of Light may 
cely paſs, and this is the Reaſon why it is ſo 
ght, the ſolid Subſtance of the Spzres being 
ry ſmall in proportion to the Spaces they 
e up; their being ſpiral, accounts for the 
l alticity of Air; their being ſpherical Parti- 
ics which gives free Paſſage to any Heteroge- 
2 $ Matter, accounts for Air's being compreſ- 
e, 


as alſo how when compreſs d it retains 
F its 
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"7 8? Philoſo ophical Pancipies 
its fluidity,” eames ſpiral Spheres, throug 
which another Matter freely paſſes, when con 
preſs d, form themſelves into Spheriods, or } 
gures moſt reſembling them. This Account 
the properties of Air, may perhaps pleaſe ſon 
but there is another, which to others ſeems tif 
more genuine; for, if Air be ſuppos d to ca 
ſiſt of ſmall Particles, which endeavour to : 
cede from one another, with a Force recprf 
cally proportional to the Diſtances betwixt thai 
— — all the Appearances of Air may then f N 
be accounted for; for upon this Hypot heſis the 
will compoſe an Elaſtick Fluid, whoſe Den 
is proportional to its Compreſſion, as Sir ſai 
Newton has demonſtrated ; Prop. 23. Pag. 270 
24 Edit. The Diameters of the Particles di 
Air ſcem to be greater than thoſe of Mata 
and the Diameters of the Particles of ata 
greater than thoſe of Mercury; and that of ti 
Light, by far the leaſt of all, as ſhall be aft 
wards ſhown. =... 
F XXXI. Other Fluids (beſides that of t 
Light, under which Name I comprehend i 
that which paſſes under the Name of Ather 
or Subtile Matter, which I ſhall examine her 
after) ſeem to be compounded of theſe 25 
mitiue Fluids, viz. Water, Air, Mercury ana; 
Light ; and of Particles of Salts, Earths, Su 
Fhurs, and ſuch like Ingredients, and the Vi 
Tieties of ſuch mixt Fluids may in, the general 
be thus eſtimated. 1. Suppoling all other thin tt 
| 5 alike . 
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rouge re, . the: Primitive © Fad; and the 
on ioure of the parts of the Ingredient; the mixt 
ory E kids will differ proportionably to the Mag- 
antg | itude of the parts of the ſolid Body, which 
Imeſnires with the Fluid; thus Water or Lymph 
ln 1 mix'd with Globules of Fleſh or Blood of a 
 Coolll@reater Diameter, will make a different Li- 
l f quor from the ſame Lymph, mix d with Glo- 
as of Fleſh or Blood of a leſs Diameter. 2. Cæ- 
eis Paribus, (eſpecially the Fluid, the Figure, 
cond the Diameters of the mixing Ingredient 
Wcing the ſame,) the Liquor will differ propor- 
Wionably to the Difference of the Firmneſs or 
Woftneſs of the Parts of the mixing Ingredient ; 
©/"lWhus Mercur) mix'd with Giobules of Diamond, 
©: ould make a different Fluid from Mercury 
2% nird with Globules of Silver or Braſs. 3. All 
Aa cher things being ſuppos'd the ſame, the Fluid 
ill differ proportionably to the Difference of 
le ſpecifick Gravities of the Particles of the 
Wnixing Ingredients; thus a mixture of Gold 
nd Mercury will make a different Liquor from 
hat of Mercury and Lead, the Difference of 
* he ſpecifick Gravities being here only conſide- 
creed. 4. All other things being ſuppos d the 
ame, the Liquor will differ according to the 
Nifferent Degrees of the Coheſion of the ſolid 
Parts among themſelyes ; thus, Mercury mix d 
with little ſpherical Magnets, will make a dif- 
4 e mixture from that of Mercury mixt with 
little Spheres of Lead or Iron. And theſe ſeem 
F 2 to 


— 8 
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to be the Primogenial Differences of mix 
Fluids; now, not only all theſe may be di 
ferently combin'd with one another, and wit 
the four Primitive Fluids, but alſo the Figuu 
of the ſolid Parts in the Mixture may be ini 
nitely diverſified, (whereas we have hither 
2 ſuppos d all the mixing Solids ſpherical 
Which will make an infinitely infinite, TY 1 
of mixt Liquors. : 

EF XXXU. That Light is a Body, or a mi 
terial Subſtance, ſeems to be evident from thei 
Conſiderations. 1. It is progreſſive, and r:M 
quires a determin'd time to go from one Pla 
to another, and is not propagated in an Inſtanyi 
as is plain from Mr. Romer's Reafonings upa 
the Eclipſes of the Satellits of Fupiter, (whid 
are confirm'd by the Obſervations of othe 
Aſtronomers) whereby he demonſtrates, tha 
Light requires about ten Minutes to come fron 
the Sun to us. 2. It may be ſtopt or reſiſtel 
in its Paſſage from one Place to another, by 
the Interpoſition of an opake Body, as oth 
Fluids are ſtopt in their Courſes by the Oppo 
| ſition of any ſolid Body. 3. It may be con- 
gregated within a narrower, or ſcattered thro 
a larger Space, as is evident from reflecting; 
Specula, and refracting Burning-Glaſſes. 4. 1 
may be reflected, and the Determination of Wk. 
its Motion changed like other Bodies, and it 
obſerves the ſame Law in its Reflexions tha 


other Bodies do, vis. the Angle of Reflexion i 
= 8 


a LE x 4 : Py 23 5 2 . 7 N 
% 23; ek Acid. 46....by 


* always equal to the Angle of rm It 


ay be put out of its Courſe more or lels,-ac- 
ording to the Nature of the Medium through 
hich it paſſes. | 6. It acts upon the Organs of 
Mmimals, and upon all other Bodies, as other 
Wuid Subſtances do, by ſtriking upon them 
ich a determin'd Force, by communicating: a 
Wcrtain Degree of Motion to them, by ſepa- 
ting their component Parts, and putting them 


ha Motion; all theſe Effects we daily ſee. 7. It 
4 re Way be confin'd and ſhut up in determined Spa- 
lac Nes like other Fluids. The Light of the Sun 
tam l warm and heat other ſolid and fluid Bo- 
apa es, which Effects, continue when their Cauſe 
155 removd; the Parts of Light are yearly im- 
* Wriſon'd in Fruits, Plants, and other Vegeta- 
th les, as we ſee by the Spirits and warm Jui- 


es they afford. 8. Laſtly, The Parts of Light 
re cndow'd with various Original Colours, ſome 
re Red, others Blue, others Tellow, and ſome 
oeen, as Sir Iſaac Newton has demonſtrated, 
Ind may be ſeen by a Priſin apply d to the Hole 
f ea darken'd Room, through which the Sun 
ines. Now all theſe are the Properties of 


an Podies, and can belong to nothing but Mate- 
> Fa! Subſtances, 
: " F XXXIII. That the Particles of Light a are 


Extremely little or ſmall, we may conclude 
rom thence, that they paſs through almoſt all 
Podics that are pervious, ſuch as Chryſtals, 
In {ſeveral Gems, and almoſt all Fluids but 
F 3 Mercury; 


7. Phnofophiar Samipis 


other Fluid, how thin ſoever, can enter, a0 ] 
yet, no Eye, however aſſiſted, has been abi 


Light proceeding from every one of thoſe Oh 
the Luminous Body, ſor the Light of this Bok ; 


through fo ſmall a Me were not the Pari 
cles of Light extremely ſmall. Add to thi 
that were not the Particles of Light extreme 


they do Vacuities, whereas ve fee Light e 


Mercury: and that it freely paſſes where 10 


to diſcover or diftinguiſh the parts of the gro 

ſeſt Fluid. But what moſt of all demonſtrate 
their ſmallneſs, is, that Light may be prop: 
gated from innumerable different Luminous B 2 


dies, without any conſiderable oppoſition Wc 
one another; ſuppoſe a Plate of Mettal (Hf tt 


ving at the top the ſmalleſt Hole can be made ; 


were creed perpendicularly upon a Horizon gfuir : 
Plane, and about it were ſet innumerable . 
minous Objects of about the ſame height wii les 
the. Plate, at an ordinary Diſtance from it, tore! 


jects, will be propagated through this ſmall 
Hole, without interfering. This will appear 
apply ing a dark Object in a ſtraight Line again 


will through the Hole be receiv'd upon ti 
dark Body: Now it is impoſſible that ſo man 
different Streams of. Light cou d be tranſmitteſ 


5 CREE: 


little, being extremely ſwift, (i. e. more tha 
a Million of times ſwifter than a Cannon-Bulll * 3 1. 
continuing in its greateſt Velocity, as ſhall Uf 
preſently ſhown) they wou'd peirce all kind 
of ſolid Bodies with almoſt as great Facility of 


Sula 


A. 


— 


re no Any reflected from ſome: Bodies. More- 
, aver, we find that in numerable different Spheres 
1 ab Light within our Horigon, may be propaga- 
gro Med from their ſeveral luminous Centers, with- 
ſtrau ut interfering, * How many Millions of Can- 
op ; les and Flambeanx may we ſee ſending out 
vs eir Tides of Light, without claſhing upon 
n ne another, which argues both the Smallneſs 
(hir the Parts of Light, and the Largeneſs of 
nad ne void Interſtices between the Particles of 
ont Rir and other Bodies. 
le A F. XXXIV. How extremely Hoi the Parti- 
win es of Ligbt are, we may gather from the 
, t orementioned Experiment of Mr. Romer's, 
O rhereby he demonſtrates, that the Streams of 
Lebt paſs from the Sun to our Earth in about 
ar en Minutes; and Huygens in his Coſmotheotos, 
ail as prov'd, that a Bullet continuing in the Ve- 
Wocity with which it leaves the Muſle of the 
(anon, wou'd require twenty five Years to 
nau pas from us to the dun: Now the Via Per- 
iter being the ſame in both, the Velocities 
art will be 3 as the times, 2. e. the Ve- 
Jocity of Light will be to that of a Cannon- 
allet, perſiſting in its greateſt ſwiftneſs, as 
twenty five Years is to ten Minutes; or as 
314700 to one Proxime, ſo that Velo- 
Wcity, with which the Particles of Light paſs, 
vill be more than a Million of times, ſwifter 
chan a Cannon-Bullet, Moreover, the Diftance 
W betwixt the un and us, is at leaſt 1 2000 Dia- 
4 - meters 
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meters of the Earth, but allowing it to be onl;{ 


10000 Diameters, the Light runs a thouſand 
Diameters in a Minute, or ſixteen and half Dia 


meters of the Earth in a Second, or beating oi 


an Artery, that is more than 1 100000 Toiſes 


ſince the Diameter of the Earth contains 286; 
French Leagues; and every League contain] 
2282 Toiſes, according to the Numbers i 


Mr. Picard. But Sound goes but about 180 


Toiſes in a Second, wherefore Light is about ſuf 


hundred thouſand times more ſwift than Sound, 
Likewiſe, ſince the Earth's middle Diameter i; 


7846 Miles, each of which contains 5 000 
Feet; and ſince Light goes in a Second, or in 
24 Pulſe of an Artery, ſixteen and a half Diame: 
Tiers of the Earth, it is plain, that in every Se. 


cond it runs at leaſt a hundred and thirty thou: 
ſand Miles, which is a prodigious. and almoſt 
an incredible Space in fo ſhort a time. 
the extraordinary Effects of Light and Heat, 
ſeem to require all this; we ſee how powerfully 
it acts (being congregated) upon the moſt com 
pact ſolid Bodies, and we never perceive any 
_ diminution of its Force ariſing from an abate: 
ment of its Velocity. 

F XXXV. The. Hun and fixt Stars ſeem to 


be huge, denſe Bodies (like the Earth or Pla- 


nets) heated to an extraordinary Degree, and 
their Heat probably may be preſerv'd by the 
greatneſs of their Bodies, and the mutual Action 
and Re. action between their Parts, and gi 

| Light 


But . 


Light Sick: they emit ; ; and | their Parts ate | 


kept from fameing away by their Fixity, atid 
alſo by vaſt Weight and Denſity of the Arms/- 
pheres incumbent. upon them, and powerfully 
compreſſing them, and condenſing the Vapours 


and Exhalations: which ariſe from them. The 


beſt Image we can frame to our ſelves of the 


5 Sun, is to conceive the Body of the Sun, and 


the Fluid of Light ſeparated and apart, (and it 
is highly probable they may be actually fepa- 


rated, and the firſt" intirely drain'd of the lat- 


ter) the Sun then will be like agreat Earth, only 


more denſe, compact, and ſolid. The Fluid of 


Light, like that of Mater or Air, but infinitely 
more ſubtle, active, and of finer Parts; and that 
(in compounding them again) the firſt has been 
ſaturated with, or quite ſwallow'd up in the lat- 
ter, by which the Parts of the firſt has been put 
in ſtrong, quick and vehement Vibrations. When 
the Sun and ft Stars are thus diſſolvd and 
drench'd in this Fluid, the Light will be emit- 
ted from them by the vibrating Motion of 
their Parts, after the Manner we ſce Iron, 
when heated to ſuch a Degree, as to be juſt 
going into Fuſion, by the vibrating Motion of 
its Parts, ſend forth with Force and Violence; 
copious Streams of liquid Fire all around: 
great Bodies preſerve their Heat longeſt, and 
that perhaps in proportion to their Diameters. 
Sir Iſaac Newton has made it probable, that 
we Comet which appear'd in 1680, by approach- 


ing 


* I 1 des 
ing to the Fun in its Perihelium, acquir d ſuch a 
Degree of Heat, as to be 50000 Years a cool- 
ing, whence we may gueſs, that ſuppoſing the 
Sun and fixt Stars to be only Collections of denſe 
and ſolid Matter like the Planets, heated to a 
very intenſe Degree, they may be many Milli- 
ons of Years without loſing any conſiderable 
part of their Heat. Aſtronomers have obſerv d 

a: cloſe, compact and large Atmoſphere about 
the Fun, and there is no doubt to be made, 
that its Body is of the ſame Nature with the 
other material Parts of this Univerſe, excepting 
what Alterations its vehement Heat may pro- 
duce, and conſequently, its highly probable, 
that the Sun and fixt Stars are only Planet - like 
Bodics, vehemently heated. _ 
F. XXXVI. Bodies and Light, act mutually 
upon one another, i. e. Bodies act upon Light, 
in emitting reflecting, refracting and bending 
its Rays, and Light upon Bodies, in heating 
them, and putting their Parts in a vibrating | 
Motion, wherein Heat conſiſts, according to 
Sir Iſaac Newton's Diſcoveries. If we ſuppoſe 
that Bodies act upon Light, by attracting it in 
Lines perpendicular to their Surfaces, i. e. ſup- 
poſing two ſimilar Mediums diſtinguiſhed by 
Parallel Lines, and that a Ray in its Paſſage out 
of the one through the other, is urged perpen- 
dicularly towards either Plane, by any Force, 
| which at given Diſtances from the Plane, is of «| 
given Quantities; then whatever Inclinations 
the 
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the Rays have to the Plane of Incidence, the 
Sine of the Angle of Incidence of every Ray 
conſidered apart, ſhall have to the Sine of the 
Angle of Refraction a conſtant ratio: In the fol- 
lowing Scheme, let the ſimilar Mediums be di- 
ſtingniſh'd by the two Parallel Lines Aa and 
B , which are ſuppos d to define a Medium dif- 
ferent from the other two. Let this Medium be 


divided by parallel pointed Lines Cc, Dd, Ee, 
FE into ſimilar Planes. Let & H be the inci- 
dent Ray. And ſuppoſe the refracting Medium 
Aa, Bb, begins to act upon it, either when it 

enters into it at H, or at ſome certain Diſtance 
from it on the one ſide, and ends at a certain 
Diſtance 
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Philoſophical Punciples 
Diſtance from it on the other; and that at al! 
Places between theſe two Limits, the refracting 
Plane acts upon the Ray in Lines whoſe Di- 
rection is perpendicular to that Plane; and that 
the Actions upon the Ray at equal Diſtances 
from the refracting Plane, be equal; and at 
unequal ones, either equal or unequal at any 
Rate whatever. If the Impulſe of the refract. 
ing Medium Aa B b on the incident Ray GH 
e uniform, that is, at every Diviſion of the re- 

Rating Medium, Cc, Da, Ee, F, be equal, 
then, according to Galilæus's Problem, the znci- 
dent Ray G H, will deſcribe in the refracting 
Medium, the Parabolick Cure G I, and be re- 
fracted into I K. Take A H, equal to I N, and 
ere the Perpendiculars & A, K N on the Pa- 
rallel Planes Aa and. B, and the Sine of the 
Angle of Incidence G A, and K N the Sine of the 
Angle of Reflexion, ſhall be in a conſtant Ratio 
in all the Incidences of the Ray & H, as Sir Iſaac 
Newton has demonſtrated in Prop. 94. Page 203. 
and ſeg. Princip. Phil. 2d Edit. and Prop. 6. 
Pag. Latin Ed. Optic. And if the Impulſe be un- 
equal on the Ray G Hat the ſeveral Diviſions 
of the refracting Medium Ce, Dada, Ee, F/, 
yet ſince it muſt be uniform through every ſin- 
ole Diviſion, if theſe. be ſuppos'd infinitely lit- 
tle and many, the Propoſition will till hold 
true, whatever be the Law of the Attraction 
of the Ray, provided its. Direction be Perpen- 
dicular to the Plane of the refracting Medium 


r 


and erz at equal Diſtances e it. And 
ſince by the 2d Corollary of the 3d Law of Na- 
ture, the oblique Force of the incident Ray 
G H, may be divided into the two Forces GA 


and A H, and of the refracted Ray IKA, into 


XN and IN; it is evident, that the Velocit 


of the Ray before its Incidence, is to its Velo- 
city after it Emerges; as the ine of Emergence 


KN, to the dine of Incidence, G A. And if the 
Velocity of the Ray before its Incidence be great- 


er than afterwards, that is, if the Obliquity of the 


Incident Ray be very Great, in reſpect of that 
of the Refraction when it has enter d the Re- 


fracting Medium Aa B b, then the Parabolic 


Line will turn back toward the Plane of Inci- 
dence; becauſe, in that Caſe, the Sine of Emer- 
gence will grow larger and larger, till it be- 
come equal to the Radius, and then the Ray 


muſt return ſomewhere at M in the Parabolic 


Line A Hm h L. Take ha equal to H A, and 
ere the Perpendicular 4 L, and it ſhall be equal 


to AG, that is the Sine of [xc/denceſhall be equal 


to the Sine of Reflexion, as Sir Iſaac Newton 
has prov'd in the forecited Place of his Prin- 
ciple. Now ſince it is matter of Fact and Ex- 


7 periment, that the d ines of the Angles of Inci- 


dence, and Nefraction of all Rays of whatever 


Nature, obſerve a conſtant ratio, and that the 


Angles of Reflexion and Incidence are equal; it 
is therefore on the other hand true, that the 


| ny of Light are thus urged by the Refratting 
Media, 
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Media, - and their Velocity thus abated by re. re. 
flefiing ones, ſo that it is evident, Nefraction 
and Reflection proceed from one and the fame 
Principle, acting differently in different Cir- 
cumſtances, that is, when the Obliquity of the 
Incident Ray is great, and the Refractive Power 
of the Medium is alſo conſiderable, the Ray 
will be refleted. Bur if its Angle of Incidence 
be large, and the Refractiuve Power of the Me. 
dium, not very ſtrong to throw it far from the 
„ it will be Refracted. 5 
XXVII. Sir Jſaac Newton has demonſtra- 
ted from plain and convincing Experiments, 
that the Light of the Fun conſiſts of Rays dit- 
ferently refrangiblè and reflexible, and that thoſe 
Rays are differently reſexible, that are diffe- 


rently refrangible. Theſe Rays that are all alike 


refrangible, he calls the Light of them Simple 
and Homogeneal, and thoſe that are ſome more 
refrangible than others, he calls their Light, 
Compound and Heterogeneal ; the greater or leſs 
Nefrangibility of Rays, is their Diſpoſition to 
be turn'd more or leſs out of their way, in like 
| and their 
greater or leſs Reflexibility is their Diſpoſition 
to be return'd back more or leſs eaſily into the 
fame Medium from any other, upon whole 
Surface they fall. 
Medium into the Denſer is made ſo, that the 
Angle of Refrattion is leſs than the Angle of In. 


oth and on the contrary. The Colours of 
Homo- 


Refraction out of the Rarer 
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Green, Tellow, — and Red. Theſe Colours 
in the Objects are their Diſpoſition to reflect 
this or that ſort of Rays more copiouſly than 


their Diſpoſition to propagate this or that Mo- 
tion into the Organs of Viſion, and in them, 
they are Senſations of thoſe Motions under the 
Forms of Colours; the Rays that produce Red 
Colours, are leaſt refrangible, and thoſe that 
make Violet, the moſt, and the reſt are more 
or leſs refrangible, as they approach either of 
theſe Extremities in the Order ſet down, that is, 
Orange is leaſt refrangible, next to Red, and 
Yellow next to Orange, and ſo on. All the 
Colours of the Univerſe which are made by 
Light, are either the Colours of Homogeneal 
Lights, or compounded of a Mixture of thoſe : 
Whiteneſs is produc'd by a due Mixture of 
all the Primary Colours of Homogeneal Light; 
and Blackneſs by a Suffocation, or Non-reflext- 
bility of Light ; and all Grey Colours, betwixt 
Black and White, may be compounded of all 
the Primary Colours mixt in a due Proportion 
the Primary Colours of Homogeneal Light are 
unchangeable in their Nature, and no Reflex. 
ons nor Refraftions will change any of theſe into 
another: whereas by the due Mixture of co- 
lourd Bodies, Colours may be produc'd by 
„nn which ſhall be like to the Co- 


immu-— 
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the reſt ; and in the Rays of Light they are 


| lours of Homogencal Light, but not as to the 
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ſolid and impervious Parts of Bodies. 


bly of Colourit for char ny bechange q 
according to the Colour of the Light by which 
they are ſeen; ſo that if the Suns Light con- 
ſiſted but of one ſort of Rays, there would be 
but one Colour in the whole World; and it 


wou d be impoſſible to produce any new Co- 
lour by Reflections or Refrattions, for all the 
Variety of Colours depends apon the different 


Compoſition Et. 
F. XXXVIII. The Rays of Light which fall 


upon Bodies, and are reflected or refracted, be- 


gin to bend before they arrive at the Bodies. 


Sir IJſaac Newton has ſhown by ſeveral Experi- 
ments of Rays paſſing by the Edges of Bodies, 
that they are incur vated by the Action of | 


theſe Bodies as they paſs by them, and that this 
Action is ſtrongeſt at the leaſt Diſtance ; he has 
demonſtrated likewiſe, that the Cauſe of Re- 
flexion” is not the impinging of Light on the 
For (not 
to repeat thoſe other Arguments which he has 


brought in great plenty) ſince Glaſs can be no 
other ways poliſh'd, than by grating and ſcratch- 


ing it by Subſtances, whoſe Parts are fmall 
and ſubtile, ſo that the Scratches and Frettings 
of its Surface become too ſmall to be viſible, 
yet not ſo ſmall as to become truly plain or 


ſpherical, and all together to compoſe one Sur- 


face; if Light were reflected by impinging upon 


the ſolid Parts of Glaſs, it wou'd be ſcatter'd 


as en 7 the moſt poliſh'd Glaſs, as by the 
rougheſt, 
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RP TR being ary to ERR, 
ir s evident, chat tlie“ Reffexion of 4 Ray" is 
not effekted by one fipgtt Point” of tho ef 
Ging Body, but by! me Power of the Body 
Which 45 eycnly diffus d over all 16 guete 
by wflich it 48 us on tlie Ray without imme- 
Fate” Cont at,” 5 the manner hinteck § 37, 
odies' ect ant refrag? Light by one and the 
ame Power vation y exetci 2 5 in various Cit- 
Kubuſtz Wa! oe wheiPE ich goes our of 'Glals 
Into Ait as 68% 2228 as + poſt offibly Yo,” if its 
ahi Jens then be mad ti Raue, it 
ecorhes cee reflet?od, 88 the F its Fefratrve 
| or the Force öf its Attraction upon the 
F Ray, eta too ſtrenq tõ let any of the Rays 
0 through. H. Befides that, * thoſe Surfaces'gf 
: Franſpärent Bodies e Have the Fi re- 
Faun Power, reflet the! Bpeateſt quanitiry” oF 
iht? 8 be Fee found, that 10 
he Super fekt intercef : wo kran alßatent Mes 
ume, the Reflexion'is' Wager or. Wraker, a. 
The Supetfice Rath a gteater or leffer +) 1 


* . bay I. 3 
SF 


1 2 2 + 2 N 8 Rr * 3 TILE 2 Big 55 = SORE 


Power; 1 for in the confine of Air ald 4d. C 
is ſtröng ger chan in the "confine of Air an 
3 ater, 2555 still ſtronger in the comfine of Mi 
* common Glaſs or gal And ſtrong er in, the 
Fonfine of Air and lambnd. Between ths 
Warts of 'opake and * Bodies, tlete ate 
many Spaces either empt leniſh'd Wich 
Mediums of other Den ries, 5 8 between 
1 the tinging Particles 3 any Liquor 
is 
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Calculation tqunded, 


Proportion of the Sine t : 
 frattion: Bodies, w. | Ia certainly true, af g fr 


probablc, that this 7, 
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Light is {wifter 1 in als 


it's from the Action of Bodies on. Light, tu ment 
this refraZtive — lacs, ariſe: 5 ay 
ractiue Power, in Bodi nt 
re 7 7090 depend upon the ſu ous. Paw 
with which they abound, ſince, all Bodies puer 


take more or of Su Urs, s by Chymici 5 fit oy 
- And. as. Light congregatcl 


Analyſer we fin 

8 us, acts moſt, upon ſulphurow 
Bodies, to turn them pt: Fire and. IE: 088 
ET mn © 


— act maſt 
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e : ſpon 5 den d that the Action berween 
be Light and Bodies i is mutual, 18 evident from 
ee Confieration, hi thi "the denſeſt Bodies 
ner eels at? an © moſt ſtr ; 
an Shen trop 5 eat; By ee 
dunn "of the Feder and eee Ligne 
ode tha feftett Light, are tele Chee Bars 
ae fills with Mediums of an unequal-Denſſt) 
A Vith that of the' eHacting Melluum ir ſelſ; and 
dia dodies become more tranſparent; by filling their 
heli Ports” with” Fluids of equal, or altioft equal 
tei venſities with their Parts, as Paper dip id in 
0 5 Pater or Oyl: and on the contrary, the moſt 1 | 
hei 3 rarſparetit Sbſtances may, by evacugting their | 
tes or ſeparating cheit Patts, /be: reifdered 
n + fficieritly opake, as Salts ot wer Paper dry di 
5 l Ps by being pulyeriz's, or Hbrm by being | 
M crap'd. 
e l. The u Parts of anion all Natural 
AW otics are tranſparent, ac may be ſeen by view. 


ang fmall Bodies with a Mir roſcpe, and come 
Wucntly, they ruſt, accotding to their ſeveral 
5 dizes, reffect Rays of one Colour, and tranſi 
| thoſe: of another, upon the ſame Ground 


ar What thin Plates reflect or tranſmit thoſe Rays; 
Por a thin Plate of an even thickneſs appears 
10 "ih oyer of the fame Colour, and if this Plate 
IG) vere ſlit into Threads, or broken into Frag. 


Vent: of the ſame Thickneſs with the Plate, 


mere is no Reaſon wy: every Thread or Frag- 
G2 ment 


went ſhould, er Kad, its Col 
quently, 8 5 


eg] 
oy 
= 


500 


Nee Bodiesbeing 155 e ; 
— Plate, muſt on the ſa 7 8 nds exhib 1 
urs.) Now, Sir aur Newto und is 
Geranien, that thin an 12-6; Bl . 
EA Raus of one Oolour, and franſimtred thor 
gl another, according to their ſeygral thicknet £ 
On chinneſs; and therefore the. mall Parts 0 : 
Natnral Bodies being tranſparent; uſt u po 
the ſame Grounds, reflect or tranſmit the ſeven 
Sorts of Rays, and this is the Foundation df 
the various Colgurs of all Nati ural. Bodies. Bu 
the Parts of Bodies on which their Colouſi e 
depend, muſt be denſer. than the Medium, whid = 
pervades their Interſtices; and as there is 
conſtant Relation between Colours and Refa 
gibility, the moſt not N agb Ray 8 being (7/7 of 
the leaſt Refrangible Red, and | thoſe of inter 
mediate Colours. having. proportionally. inter 
mediate Degrees of Nefrangibility; ſo there i 
conſtant Relation between Colour and Reftri 
bility; the Violet being in like Circumſtances 6 
flected at leaſt thickneſſes of any Plate or Bub 
ble, the Red at greateſt thickneſſes, and thi 
intermediate Colours at intermediate thickneſ. 
ſes; and there are ſeveral Orders ol thoſe co 


lours more or leſs intenſe and vivid, "according 2 f 
INN 44 Tae 


= as 


6 the re ral Thicbnches 87 Tick Plates! or 
o& piibbles'* and the Reaſon Why the Surfaces of 
teen thick and tranſparent Bodies reflect part of 
hc Light incident on them, and refract or 
anſmit the reſt} is, that ſome Rays at their In- 
I renek are in Tb of eaſy Reflection, andothers 
its of caſy Tranſmiſſion: Thoſe Who de- 
ie full Satisfaction in this wonderful Appear- 
once of Nature, muſt go to the late admira- 
1c le Treatife of Opricks, written by Sir 1/aac 
„ vereton; for it is impoſſible to ſeparate the 
oo arts of this Work from one another without 
pl Diſadvantage to them, or to ſum them up in 
less Room, without loſing ſomething New 
Ind Uſeful. ' x hat great Perſon having before 
own how far Numbers and Geometry would go 
In. Natural Philoſd phy, has now manifeſted t to 
is he World to what ſurprizing Heights, even 
-o ulgar Experiments duly managed and careful- 
examined in ſuch Hands may advance it. 
i In the general, I think we may ſafely conclude 


"i rom Sir Tfaar Newton's Diſcoveries. 1. That 


9 he Sun and fixt Stars are but Planets or Earths 
| fehemently heated; or having their ſmalleſt 
Ferts pur in a ſtrong vibrating Motion. 2. That 


lrations of their ſmalleſt Parts. 3. That this 
laid of Light emitted from theſe vibral ing 
mindous Bodies, requires a certain time in pal: 
ing from them to us, and moves after the fame 


1A G 3 Velocity. 


ight is emitted from them, by theſe powerful 


Manner other Fluids do, only with a much greater 
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- Velocity. 4. That Bodies. day this, Light wi 
them in Lines perpendicular to their Surface, 
and that this Light puts the 1 7 of theſe Bo. Nerf 
dies in a vibrating Motion wherein Heitsconſif, 
5. That the Motion of Light is ſwifter in Bo. 
28 than in vacuo, by reaſon of this Attta. 
5 ction; ; and ſlower aftcr its being reffected, thu 
in its Incidence, becauſe, that Force of Atta 
Gion which accelerates its Motion in its Inc 
dence, muſt of neceſſity retard its Motion in 
its Reflexion, by reaſon of the different Dire 
ction thereof. 6. That the Ray in its whole 
Courſe, of Reflexion and Incidence deſcribes ii 
ur pe, or is rather bended than broken. 7. Tha 
the Vibration of the ſmaller parts of Bodies pro Wi 
due d by the Action of Light, when brought 
to a certain Degree of Strength, is the Cauſ 
of their Light; juſt as we ſee the Vilratim 
produc d in the Air by tremulous and ſonorou 
Bodies, muſt be of ſuch a determin'd Force u 
77 855 a diſtin Sound. 3. That theſe Y 
rartons 25 oduc d in Bodies by the Action d 
Light, when their Motion conſpires with tha 
of the Rays of Light, z. e. when any Ray is u 
that Part of theſe Hilratious that has the ſam ef all 
Direction with that of the Ray, it caſily brei αhů 
through a refracting Subſtance, but when i bours 
is in the contrary part of the Vibration, w hid from 
ce is 1 i is Fogel reflected, he 
every. Ray is ed alternately to be can © 
y reflected or caſily tranſmitted.” K. That th here 
Rain 
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Rays of Light are of their own Nature awer 


0 

«i ly Refrangible and Ref _—_— arid that this di- 
Bo Mverſity/ in both ariſes from the ſame Principle, 
ſid, acting differently in Aiffereht Circumſtances, 
Bo . the Actioh of Bodies upon Light. 10. 
tr WThat Reflerion is edus d by the different Den- 


Witics of Bodies, and happells only in Superfitier 
chat intercede Mediums of diffetent Denſlties. 


tr 

vcr. That Light is totally tranſmitted through 
ru tun oni that art of the ſame uniform 
ir. Denſity, And that the . Power of Bo- 
ole dies is Principally owiflg to the Sulphurs with 


Wwhich they abound ; for ſince all Action is mu- 
tual, and ſince Light congtegated by a Burning- 
lass acts moſt upon Sulphurs, ſo Sulphurs 
Wought to act moſt upon Licht. 12 That the 
Forces of Bodies to reflełt or refract Light are 
ery nearly 2 to the Denſities of the 
faule Bodies. 15. That certain Colouts are 

tyd to ſuck Pegtets of Refran bit y or Re- 
Wfexibility, and that all the priviteive andoriginal 
Colours depend upon theſe Degtees. 14. That 
Vis confilts in an equal mixture of all the 
inutiue Colours, and Black in à Suffocation 
mel Vor all the Rays of Light, whick is the reaſon 
ati 2 Blacks AP more eaſily than other Co- 
i ours; and other not primitive Colours ariſe 
a from à certain mixture of theſe, 15. That 
che Colours of Natural Bodies depend upon 
ache different Denſity of their fmall Parts, and 
the Py their fitneſs to reflect Light of once 
aſs . Colour 
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Colour and tranſmit. that of others. 16, Tha 
ſeveral ſorts of Rays make F ibratious gf ſeven 
bigneſſes, which, according to their bigneſſe 


excite Senſations of feyeral Colours much afte 
the ſame. manner, that the Vibrations of the Au 
according to their ſeveral bigneſſes excite Sen 
17. That the Ha 
mom and Diſcord of Colours ariſe, from the 
the Vibration propagated thro 


ſations of ſeyeral, Sounds. 


Propgrtions of 
the. Fibres, of the Optick Nerves into the Brain, 
as the Harmony and VDiſcord of Sounds ariſe 
from the Proportions ofthe//7 ab in the Air, 


=IIens 283 Goff lo anni det: bnuogs vat 
1 Corollary. B 
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„From what has been aid, = the N. ature 1 | 
Hale, is evident, zthat the 
Quantity, gf Heat and Light in the San doth 


Sun, and its 


ee ;. like other vehementiy hot Bo 
| TR! gradually cool; 
Ellen of ſo. many Millions of Rays perpe 
tually, quite round its Body, be all the 7k 
nets Mithin its Syſtem, which d 
both, its, Bulk and. Heat muſt, be diminiſhed. 
It is. not improbable that all; the virtual Heat 
in. the . Juices, of Vegetables, Metals and Mi 
nerals, NAY, he owing, to the Action of the im. 
priſaned Rays in em; the Production of Ani. 
Nelas, the originary way, requires a certain 

Degreę of f Warmth, h, which proceeds from the 
Funs Influence. Some Bodies do ne = 
utto- 


| 1049.4 + 0 


as alſo, by its 


MY) not return, 
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| ſaffocare: nn me Light; Ad ab they 
are never, orenòt duly reflected again. Sul 
phurous and Bituminous Bodies form little Cells 
by the. Action of the Rays of Heat and Light, 
to retain em. All Bodies burn and emit Flames 
in proportion to the quantity of Sulphurs in em. 
Spirits by frequent Diſtillations may be drawn 
out of Vegetable Juices which ſhall flame and 
fume away of themſelves in the open Air. Nay, 
the Sulphurous parts of ſome Bodies may be ſo 
ſeparated from their Salin and Earthy parts, atid 
to united, as to continue their Flames and Burn- 
ings. even when coverid- over with Water; as 
the liquid and ſolid Phoſphorus, © which only 
how their: Flames: more conſpicuouſly when 
expos d to the Air: all which: ſhow how rea- 
dily Light and Fixe of all kinds, Solar and Ter- 
reſtrial, are receiy d by Sulphirs, and- how 
cloſely: they are united with them; ſo that tlie 
Rays of the Sum are certainly ſwallow d up by 
Sulphurous Bodies, and cannot be returned to 
their Fountain head. Some have thought, tllat 
the Rays and Light of the Sun were diſſemi- 
nated through the whole Body of the Atmo- 
ſphere, even when their Fountain was got quite 
below our Horixon, by obſerving, that Mer. 
cury ſhut up in a Tube exhauſted of Air, if the 
Mercury had been firſt well cleans'd, the Tube 
perfectly exhauſted and cloſely ſeal'd up, but 
not quite fill'd with the Mercury, upon ſhaking 
briskly and frequently the Tube under theſe 
Circumſtances, in a darken'd Room, copious 
Gleams 
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ee Light would — be: — ſo 
\ to enlighten the whole Room. But Mr. 
auksbee has made it evident, that any Fri. 
Alen with the Hand, or other ſoft Body, ON 


an, exhauſted i Glaſs, Sphere or Cylinder, when 
violently agitated or turned round very quick- 
ly,, even without the Mercury,” will produce the 
fame. Appearance; whereby it is evident, that 
it 1s; the Friction which produces the Effect in 
both Caſes 3. the Mercury in the Agitations of 
the Tube, raſping the Sides thereof, and ſetting 
Its. 2 75 in proper Vibratians, and the Hand or 
ↄthe r ſoft; Body, cloſely apply d to the whirl: 
ing exhauſted hollow, Sphere; ar Glaſs Cylinder, 
en the ſame effect; the drawing out 
the Air in both Caſes contributing nothing to 
the Eife, but as the removing an Impediment 
to the due Vibration of the parts of the Glaſs; 
75 we ſee the Application of any Foreign Body 
cloſe to a Sonorous Body; will hinder thoſe 
 Pibrations, which are the Cauſe of its proper 
Sound; and it is the propet, quick and ſtrong 
Vitration of theit Parts, that is the Caufe of 
Light in Glaſs, Bodies; and all: others ſuſcep- 
tible of it. But ſince it's certain, that Bodies 
do attract the Rays of Light, and do retain 
em ſo, that they can never return to the Foun- 
tain of Light a again; its plain, the Quantity 
of Light, both in this Bright Luminary, and 
in the Fun- lite fix'd Stars muſt be continually 
Wedng, * me 
for 


"4, 


Ir of Nele M 


for TIT that the fd Stars are of 1 
ſame preciſe Nature with our Fun, and there 

are ſeveral probable Reaſons can be aſſignid to 
ſhow their Similarity ; the Light in both is of 
the ſame Nature, and all the ſeveral Syſtems 


tranſmit their Light into one another: Now 


it is Fact, that ſeveral fix'd Stars have difap- 
peared for many Years, ſome having again ap- 
peared, others never, as is evident from the Ob- 
ſervations of Aſtronomers. And it's not unlike- 
ly that theſe diſappearing f d Stars wert actu- 
ally  extinguiſh'd, that their Heat and Light 
were actually ſpent and exhauſted, and they 
turned into mere opake and groſs Planer like 
Bodies, and would for ever continue ſo, if not 
re ·kindled, and ne recruited with Heat and 
Light; the poſſibility of which, in ſome of the 


extinct fix'd Stars, may be afterwards account- 


ed for. And if this be not very far from the 
Truth, we have here an. undeniable Proof of 
the Poſſibility of the Decreaſe of Heat and 
Light in the Sun. However, it's alſo certain, 
that this Decreaſe is very inconſiderable in any 
ſhort time; tho we are ſure there is ſome, and 
our not being ſenſible of this Decreaſe, is only 
an Argument of the exceeding Smallneſs of the 
Particles of Eight. We find fome odoriferons 
Bodies ſend out Steams for many Years, with- 
out ſenſibly diminiſhing either in their Bulk or 


Weight, which argues the Smallnefs of the Parts 


of theſe Steams. But the Particles of Light 
JE] muſt 
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muſt be —— mall, aa: esu for ſo 
many Ages has been conſtantly eimlitting Qceims 
of Rays, without any ſenſible Diminution But 
this: can ſurprine no Body wWhO conſiders that 
Matter is infinitely diviſible; for it is poſſible 

to aſſign in Numbers, a Quantity, Whereof 2 
| Body-as big as the Jun may conſtanitly; for any 
-. finite; Number of Years emit Oceans; and yet 
the Sum of them all may not be greater than 
a cubical Inch, or even a Grain of Sand. 

1 I XL. We have already. obſervd, chat che 
moſt general Condition of the Uni verſal Lau 
1 of Gravitation in Bodies, was, that at the ſame 
Diſtances from the Center of the attracking 
= Force, Bodies did gravitate in proportion to 
1 their Solidity, and at different Diſtances, reci- 
pPeciocally as the Squares of thoſe Diſtances ;'but 
this Condition may not be ſo general, as alto- 
gether to exclude others: The way to know 
how this Unzverſal Law is diverſify'd, in the 
different Bodies, is to obſerve what Lines Bo- 
dies in their Motions or Actions upon one ano- 
ther deſcribe, or what the Effects of theſe Mo- 
tions and Actions are; and then to inveſtigate 
what Conditions of the Univerſut Law of Gra 
vitation will make Bodies deſcribe theſe Lines, 
or produce theſe Effects. Thus if any of the 
Primary or Secondary Planets did deſcribe per- 
fect Circles or Ellipſes about the Sun, or a 
Primary Planet placed in the Center, the Con- 
dition of the 9 Latw in theſe would be, 
that 
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Tere rain — e Diſtances = 
from che! Oemgr,iwould be ag, theſe Diſtances 4 
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ut- 
= ade ee N an infinite Dis | 
fe Lance, or 9 norte ly pr Shagjng the,Gew- | 
= tripetal antgaGer! 25 77 Adfor . then the, Con- 
Fe dition Gers . Id be 125 chat the 
& Force Were Male alter and lame at all 

Diſtances in the; * 2 He 125 Diſtances 


dgectly. in; the. co 58581 lege: (et an 
Aae en e e 700 rs Hib, I. We find, 
28 has, 9 int Mastec ith the, preceding 11 55 
ons; That che Rays of Lis tin e 25 75 
An Media, are antacid porpend 5 
either the;Plang)of Incidence. or Reflexion; 0 
that the; Force of Attraction is W 8 the ſame, 
equal/Diſtances from the] f fame, Plane. We 
60 that the, Barts of Air Mun. or fly; from onę 


3 


another, .inſtead: of 0 ing to. one another; 3.0 
158 in accounting for the "Appearances, of. Na 
uus from tlie Univerſal Lam of Gravitation, 
we are not ty d to one ſingle Condition, hut 
may have recourſe to others, as the Nature. aud 
| Neceſſity of the; Appearances ſeem to require; 
for the whole Difficulty of Philoſophy ſęems 


50 to, lie in inyeſtigating the Powers and Forges 
L Nature, from the de of the Mo: 
Vers eiten, and, then trom .cheſe Powers, to 
account tor all, the reſt, 
. The, obvious, Appearances, of cohe, 


ring Bodies are, thus: TO very ſmooth, Well. 
© | poliſhe 


2 "= plan Bodies,” pur — wil "fe, 


=: -! which ſhows evidently that their Cobeſon iþ 
3 owing, neither to the Gravity; nor to An 
other Property of the Air; Saline "Particles! 
When at proper Diſtance, and at freedom, 
will thoot and unite into Cluffers of chem. 
ſelves : All faline, cryſtalline; and moſf mine 
41 Bodies, break in very ſmooth and plain, 
at feaſt congruent Sunk: and univerſally a 


= 


with Surfaces, which immediately' upon the 
Separation, appear whitiſh, which is an Evi: 
dence that tho! the Surfaces be very mall, yer 
they are very ſmooth and poliſh'd,. for only in- 

numerable little poliſh'd Surfaces are fit to re: 
flect plentifully all kinds of Rays, whereby 
- white: Colours are produc'd. Now theſe Ap. 
pearances of ovhermg Bodies, do naturally lead 
us to imagine, that one neceſſary Condition 
toward Coheſion, is the Plainneſs, or at leaft 
 Congruity of cobering Surfaces, and this ſeems 
neceſſary to exclude any Fluid from lying be- 
tween cobering Bodies; for theſe Bodies can- 
not be ſaid to cohere, or be continued, betwixt 
whofe cohering Surfaces, in all their Points 4 
Flaid thay infinuate it ſelf; The Plainneſs and 
ſmoothnefs of the cohering Surfaces, will make 
more Points come into Contact, than when they 
are rough and irregular. For whatever Cauſe 
Coheſion ariſes from, if we ſuppoſe that Cauſe 
D INH; 0 to 


Iy cohere, even in an exhauſted / Receiver | 


moſt all hard and very compact Bodies, Bent 
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to.a& moſt gongly at the Contact, the more 
Points of the. cobering Bodies come into Con: 
$48, the firmer: the Cobaſion will be; and tho 
xa Congtuity in Curve Surfaces, will bring | 
as, many Points; into.,Caxract. as. plain Surfaces 
will, yet, Cxrwii not being the ſimpleſt, nor 
moſt, expeditious; Methode of\ producing this 
Effect, neither agreeable to Nature (who ab- 
ways brings about all her Effects the ſhorteſt 
and eaſieſt Way) at ſeems evident, that the 
plainneſs and ſmoothneſs of Surfaces, is ne 
Condition of. Caheſſon, and that thoſe Atoms 
that are terminated, With plain Surfaces, will 
Coheſion, This will appear more evident from 
the contrary Quality in the conſtituent Par- 
tig]es of Fluids: For we have ſhown befgre, 
that one neceſſary Condition of Hluidity, is the 
Curvity. of the Surfaces of the conſtituent Par- 
ticles of Fluids, whereby their, Cabeſion is very 
ticles that are terminated with plain | Surfaces, 
en AF Gravity, always exceeds\the Force of 
they calily | flip and move one upon another. 
We may then ſuppoſe, that ſome of the Pri 
mag Atoms. of which Bodies are conſtituted, 
arg terminated, with plain Surfaces on all ſides, 
Which; will, produce Bodies of the firmeſt; Co: 
end others are partly terminared with plain, 
and partly with curve Surfaces, which will 

5 produce 


PNWddee B Ful e fd m ical 2Cs 
Wart are intifely terminate ck be- Shire 
e ;, "which Wil produce Ffüfdz and between 
mh intirely plain, and intirely evbe; theft 
are infin ire Combinations of plaiti and cur ve Sut. 
Taddes, which Will account for all the various 
Degrees of Cohen in Bodies, in reſpoct of 
Their Figures! Bur tho this ſoethneſs and 
| Plainnefs in the Surfaces of kuhering Bodies 
Wille bring moſt Points inte Contact, yet this 
Will not hinder them from being ſep atated: 4 
| WF Force, how ſmall ſoever'; Ae ſes eL ard 
Leftaih, that chhering Bodies fequire à Ueter. 
Hiified Force to ſeparate fein, there wants ſtil 
a Cement, 2 Kere to Rinder tllem · from be. 
ing eaſily ſe rated when join di Now this 
Lan de detiv'd from nothing if Nature, bil 
that Unzverſul Law of Attraction; hereby al 
tac Parts of Matter endea vou to ennbrarr oe 
another, and cannot be ſeparated but by. a 
Force ſuperior to that by lieh they attract 
one another; let us then enquire What Condi 
tion of the Univerſal Law will "moſt fiely' an 
{wer the Appeararices' of Coleſſon. 3 46901 
XLII. Ort the Center A, And at the M 
| ance AD, let a Gircle be deſerſbd, to'wholt 
Plane at A, let P A be perpendicular, and N 
be a Particle of Matter, attracted by all the 
Particles of this Circle, in any Condition of 


me" Univerſal TA; from , 1797 any Point in 
, [11157 the 
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Ns the Body P, nd let * * Ibe the Curne 
which the Point & thus conſtantly circumſtan- 


I tiated generates: Sir Iſaac Newton has demon- 


ſtrated, Pag. 196. Prop. 90. Lib. I. Princip. 
Phil. Mat hem. 2d Exit. that the Force whereby 


the whole Circle, upon the Radius 4D, at- 


H tracts 


5 72 parallel to A D, of ſuch a length; as may. 
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17 rfabts the CorpukcteP;is'as the A HA L mull. 
= plied upo n e P; let F-be calle 
Ly PRs arſd Tet PX, or tlie Forte Where. 

3 bFthe Paktie Euttracts the Body P, be recipio 
cally as any Power (ſuppoſe u) of P F, then the 


Equation of the Curve will be J * =>. = X—" 


1 * e 
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And if for x you ſubſtitute ” A, you han 
the res OPAL A= E 
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for x you ſubſtitute P H, then du har 


OPHIL M= = and therefor | 


putting M=1—I, we Wal have 4u⁰ 
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traction upon the Circle of 0s Corpuſi | ere 
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l iet of B Hi e 299 
un i and PASS Jem! the Radiis of ; 
led he atrracting Circle being produc d, Will co- 

! Beide With che Ahmptote F O, in which: Caſe | 

pro: the Curb being the very Myperbola) the Area 

the / ETL will be infinite, and PA being no- 


ing, ot the Diſtance between the Corꝑuſele 
d the artractin 5 Plane vaniſhing, IE: 
Hon P A%YAH T Li&6xX. oo I. 

55 1 and YA i. 4. when che kes 


all Plan, A D, is placid atthe-Contourſe of 
BE 259076210 with its A mprore Þ H, hn | 
Hie Arc D (whoſe Center is P, andwhoſe 


Radius is PD=P A=20.) will coincide with 
D, and confequently A ind HA, 1 og 4 
cide, ; *tidthetcfore Þ ff AHL 
KN XN . = Nn . 4113.0 33 116 1 
If »=1 and: P Al, let A H be called y, 
en P 3 +7.” And the Attraction of 
de e Circle: 8 ee 7 de e 
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W If n=2. 25 tif che tree AHN. 
ill bebte rbun Infinite (the meaning of which 

; preſſion Mall be after wards explain dy and 
Wereforethe Attraction will be P Ax AH IL 
Fo multiply!d/ into more than Infinite s from 
hende Itaappears, that the Force of the HAttra- 

5 fon in this Caſe, when PA, is greater 
an that in the: nee, n een a 
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de Atf#attion will he greater than when P 
\ =3*05zfdrof two Products, having the ſame Mu 
tiplicator, that is the greater Which hes che gie 5 
ter Multiplicand, ſo that if 4 denoe the 4 
tration; when P. A=0-and à the Attratiin 
when P A= oe, Lay, that A Is to CNC a gre 
tet than infinite is to infinite, conttary to vu 
happenid in the firſt Cafe, here S x, forty 
© Attradtion in that Caſe was the ſame both vin 
he Was equal to v and to o, Un. 
„ land P. =, then as formerly AM 
being call d y, the 7 = P AX AHI 
85 229 8 WL 2 N 4 4. 1'= 8 8 

5 Sa 5 423 2 2 e 2 
IN = and PA o, then I HIL wi wit 
be more than infinite, but A HIL in this thi 
Caſe will be greater than 4 HT rn the i 
cond Caſe, and. conſequently the Force of tf 
Attraction when PA. o in both Caſes will 
greater in this Caſe than in the ſecond Cui 

For the reaſon now mentioned; vi. - becail 
PA is a common Multiplicator in boi 
and AHIL in this Caſe isgreater than A 7] 
in the ſecond. 623 eit ul 
f m==3 and PA O0, . Hl 
: will be equal to nothing, and conſequently ue ot 
 Attraion will be o Xo=1. it 


— N 
/ Jana 2 eee furan 
5 | h e u wt © IF 1 . ©) || quan 8 Bi * 6 
2 l 1 1 | 5 af 1 * "a of, we egy” «wr 425 VEEL 

{ 1 tg * 41018669 £40 wo: STONY 

Py — =, Oc. After this manner, the 

e Md 1 


. ; pon the Corpuſcle P, may be eaſily computed, 
FRM Fl. aſſignable caſe of the Powers of the Di- 


| ance PE, and at any aſſignable Diſtance” of 
Wc Corpuſcle from the Plane. | 

From theſe Calculations it is evident, that 
e Force of the Attraction of the Plane upon 


” ö 8 Corpuſele, when the Diſtance is nothing, f 
when the Plane and the Corpuſetle come in- 
Hi Contact, increaſes when the owers of the 


Wiſtance 7; increaſe ; thus when 2 = 2, and 


an when r 1 and PA=o, and ſo in others 


thi Wighcr. As alſo tis clear from theſe gon 
* , that the Force of the Attraction of the 


lane upon the Corpuſcle, at the ſame finite 
ictances decreaſes faſter, or at a greater rate, 
hen the Powers of the Diſtances are high, than 

hen they are lower, or when z is a greater 
umber, than when it is leſs; * 4 the 
ame finite Diſtances, the Force of th tra. 
Hon is much leſs proportionally, wheh u 3; 
han when n 1, or 2, and ſo in others where 
he Differences petween in one Caſs © Os in 
he e Yer greater. 1 251 en Head 
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H 3 Laſtly, 


Worce of the Attraction of the circular Plane 


Ao the Force of the Attraction is greater, 
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PAnciples 


-Laſtly,, Suppoſe the attracted Particle P wifi is p 
PAH ab and PO tobethe Aſymprotes of thei nate 


Hyperbola, whoſe Ordinates are proportional 
the Attraction of a Particle at their reſpedin 
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ciprocally as the Diſtances, 


having. adele 
the common Hyperbola 1 IL, whoſe Ora Caſe 
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Gircle wt Radius N t be as the 


J Hyperbolical Space AH IL x PA. the Line PH 


being made equal to P Dy. ind when the Circle 


+ ; is plac dat an infinite. Diſtance 4 4, the G 


Gun will be 4b P A. "But © in th Cal 
122 =0, w wherefore ahi} ala 


a a BAY * 


1 880 the Attrh an is 4 h that ige, ar 
54 ieee u use 913 


: infinitely leſs than. at any finite Diſtance. Like- 
viſe when PA is infinitelynlittle, the Space 
W471 s infinitely leſs than 4 H * At. e. 


AH. 
than 2 5 ſo, that the Att. raftion which 1 is as 


TAHIL x PA will be infinitely lefs clas FA7 


that is, at Contact it will be o, this Attraction 


Is biggeſt when AHIL= . 50 


Again, let n KM be 4 CONE whoſe Oi. 


(danates {Mare equal 10/577) 5 7 v then the At- 


traction of a Particle being reciprocally a as the 
Squares of the Diſtances. the Force of the Cir- 
cle placd in A will be. as AHK MX PA: Sb 
that comparing theſe two kinds of Altrackions 
together, the Radius of the Circle XD being 


given, and the Diſtance Þ A the ſame in both 
| Caſes, they will be as the Spaces A H1L and 


A 


H 4 


1 ö 4 F77 K FA which when the Diſtance is inf 
is, as the Oxdinares þ 5 and 5. 55 FR e. * 75 
4 128 | 


And; r or 18 P 610 1, hand is, as inne 10 


= | Finite, ” And when” the Diſtance” as o, it is 280 
* to 1. In the ſame manner, if the Attraclin 
de reciprocally as the Cubes of tlie Diſtance, 
at the Contact the Force will be infinitely 
greater, than when the Attraction decreaſes a 
the Squares. If it decreaſes in a Quadruplicg 
= Proportion of the Diſtances, the Force at Con 
ta will be infinitely greater, than when i 
decreaſes as the Cubes, and ſo on. So that i 
2 be taken ſucceſliyely, as 1, 2,3, 4 4, Oc. the 
correſponding Forces at Contact will be x 
<0: T. 0 , Oc. And if we ſhould compar 
the ſame Forces at an infinite Diſtance, the 
would be o. ol. Ol. of. Cc. 

Now to apply this to the Coheſion of Bodies 
ITis certain that the firſt: Condition (vig. when 
the Attraction is reciprocally as the Diſtance 
between the attracting Bodies) cannot obtain 

in the Cobepon, of Bodies ; for the Difference 
en the Force, when the Bodies are in 

447, and When they are at ſome Diſtance iſh 
from one another, in this caſe is. ſo ſmall, «i 
does not anſwer the Appearances : : for we find 
that the Force whereby Bodies cobere, is very 
mach greater, when they come to immediat 
F "009 
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Cane; than en they" are at ever it "Tall 
a finite Diſtance from one another. 
In the ſecond Condition of the Unitverfal 
2 of Gravitation, (viz, hen the Force is 
reciprocally as the Squares of the Piſtance) the 
Difference of the Force of Coheſion, bet Veen 
Bodies at immediate Contutt, and of the fame, 
at "ſome Diſtance from '6ne"anather, is greater - 
than in the former Caſe; but not ſufficient to 
account fo thb Difference öbſetvable Ig che 
manner of the Coheſion of Bodies. But if it 
were poſſible to gather by Experiment, the 
proportion of the decreaſe of this Force, in co- 
* Bodies, to the ſame, at ſome determit'd 
Diſtances from one another, that would give 
the Condition of the Univerſal Law. But it 
will be very difficult to make ſuch Experi- 
ments, becauſe the Fluids which ſurround Bo- 
dies, upon the Surface of our Globe, get in be- 
tween the Surfaces of Bodies when they are at 
any Diſtance, greater than the Diameters of the 
conſtituent Particles of theſe Fluids, and ſo b. 
their lateral Preſſures, deſtroy the Efficacy N 
the Force whereby Bodies cohere; thus the 
Particles of Light, and of Air, get in between 
the Surfaces of Bodies, removd at almoſt an 
inſenſible Diſtance: from one another, and ſee 
ing Light and Bodies act mutually upon one 
another, and that the Particles of Air endea- 
vour to recede from one another, they render 
the Efficacy . of the Force of Attraction, 
whereby / 


„ FEB cog 


1 R Bodies —— ener eo at 
any Diſtances, from one another, greater 


dre the Diameters of the Particles of theſe Flu. 


ids; 3 2nd a Diſtance equal to: the Diamezers. of 
70 tile Fluids, is too ſmall to be diſtinguiſſ d 
15285 Senſes, e ever aſſiſted, After all, 
ems pretty difficult, to conceive all the 
Viera of Go 4 bf 10 Bodies, rom that one 
rinciple of Attrattion, and the Plainneſs of 


0 Ongruity of. -Surfaces. For there is 20. one 
Law of Gravitiztion comprchended in 4. (=) 


IfLF RIS 


which will beget a Gurve IX LM. that will an. 
ſwer both theſe Conditions, o x AHIL = to 
ſomething, and P. Ax 4 HILL to nothing; 
which it ſeems it muſt do to explain Coheſion. 
Beſides, it would agree much better with the 
Simplicity of Nature, if the general Law where 
#==2, which obtains in the Celeſtial Bodies, 
could be made agree with the Appearances of 
Coheſion. It is not impoſſible, that the Attra- 
ction, which at contact in this laſt mentioned 
Caſe, is 1 or finite, at any Diſtance whatſo- 
ever that human Experiments can determine 
or obſerve, may be ſo entirely deſtroyed by 
the Interpoſition of foreign Pluids (that are 
not ſubjected to any of our Experiments in ex 
: hauſting, ſuch as is Light, and perhaps a yet 


more ſubtile Fluid. Vid. pag. ultim. 2d Edi. 


Princip. Newtoni.) acting in a contrary Dircti- 
An." as to. e no remaining Force in it: Ot, 
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perhaps the Figures of the conſtituent Parti- 
cles of Bodies ate to be conſidered in the Af- 
fair of Cabeſion, ãs well as the Law of Attra- 
ion, to give a ſatisfying Account of it. 
| .-$XLIV: Cote ſion in general, being ſuppos d 
after ſome ſuck manner as has been explain d, 
it is no hard matter to underſtand Elaſticity, 


which ſeems to ariſe from the ſame Principles, 


of ſmooth and plain Surfaces, and of ſome one 
or more of the mention d Conditions of the 
General Law of Attraction. In bending elaſtick 
Bodies, we findethe Convex: fide exceedingly 
ſtretch'd, inſomuch, that by frequent and long 
continued Bendings, there become viſible Fz/- 
ſures in the out:ſide, which no doubt were there 
before, or in the. firſt, Bendings, tho not ſo 
large, as to be viſible, as alſo we ſee the Con- 
cave ſide, mightily, contracted, or its Parts for- 


daily preſs d together, ſo as to run into Folds 


or leſſer Conuexities, on the in- ſide: the ſame 
thing happens, when two elaſtick Globes or 
Balls, ſtrike againſt one another, only the Con- 
vex ſides, axe turn d in towards their Centers ; 
the Matter being thus, let us ſuppoſe, that 


two very ſmooth and plain ſquare Surfaces, are 


join d together, ſo that each Particle in theſe 
Planes attracts another, by ſome one or other 
of the Conditions of the General Law of Attra- 
Gion ; if theſe, Planes, by any external Force, 


were ſo ſeparated, as to move upon a common 
ſide of the Congruent ſquares as an Axis, and 


that 


Py * 
31 


/ 


like” no > forelpn Fluid endow Wick: Y cixfoin: 
ing Force (ſuch as Air and Ligbi are) cou'd in- 


terpoſe to hinder their {Aion it is certain, 
that the external Force which thus ſeparated 
theſe Planes, ceaſing to act, tfie atructibe Force 
would immediately bring theſe Planes together 
again; and if theſe Planes were ſeparated by 
a parallel Motion, if the Diſtance were ſo 
all, that no foreign Fluid could get in to 
hinder their Action, if the ſeparating Force 
ceas'd, the artracting Force would actand bring 
em together again; and in both Caſes,” with 
a Force which may be caſily gathered from 
the Condition of the Law of Attraction, and 


the Diſtance of theſe Planes being given. Now 
all Elaſtict Bodies in their Actions upon one 


another, changing their Figures, muſt of ne- 
ceſſity have ſome of their Parts in theſe Acti- 


ons, ſeparated by a Parallel or a circular Mo- 


tion about an Avis; or by a Motion after 
ſome manner compounded of both theſe, (for 
it is no matter after what manner they are diſ- 
joined, provided they be not ſeparated ſo far, 
as to admit any foreign Fluid to enter, which 
may deſtroy the efficacy of the Force, whereby 
theſe Particles attract one another). If we then 
ſuppoſe the Surfaces of the Parts of the Elaſticb 
Bodies, plain and ſmooth, and that they at- 
tract one another after ſome one or other Con: 
dition of the Univerſal Law; being ſeparated 
_ a 9 Force, they muſt (when that Force 
1:1 ceaſes) 
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ether again with a certain degree 


of: Force (which. is to be eſtimated from the Pi- 


I 


ſtance and Condition of the Univerſal Law be- 


ing given) and ſo will e all the ARES 
ces of Elaftick Bodies. wur 


4 


3 llt. man cid that it Joes not. appear 


from this A. ountiof Elaſticuty, how a Spring 
ſhould grow, er the more. it is bent, ſince 
in that caſè, the Bars being made wider, the 
attractive Force ought. to be leſſen d, and con- 
ſequently the Power of Reſtitution ought to be 
fo too. All L\can;fay to this is, that there is 
a, proper arrangement of 1 the. Parts to be brought 
about in Elaſticl. Bodics, which may in ſonie 


meaſure be more readily obtain d or facilitate 


by uſe 5,45 e lee Watches go mare regularly, 
ſmoothly and exactly after they have been us d 
for ſome time; and it is pretty certain, that 
Elaſticł Bodics, upon this account, may run 


more readily into their Actions, when the Parts 
by ufe are form d and fix d in the Situation 
moſt proper for this purpoſe, which at firſt 
they may not. ſo. perfectiy be, by reaſon of 
the ſolidity and. firmneſs of the Parts of moſt 


Elaſtict Bodies :, : To. confirm this, we ſee 


Springs by too long ulage, when the Parts are 
too much worn out, and the Chaps and Fiſ- 


ſures become too large and viſible, decay and 
loſe their Power of Reſtitution, like other Or- 
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wear out and render uſcleſs for their intended 


„ purpoſes, 
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purp cher 1888 Appearances of Ge 
Joche n may be Hide congruouſiy :gecounted for, 
from a proper Conformatiom of Patts, and che | 
Action of an Elaſtict Fluid, Which owes its 
Nature to the Centrifugal! Force of its Parts: 
Bat this 1 am fidt at leiſure to erplain in the 
Particulars. Upon ſuch Prime pl may the 
Elaſticity of T, e Bodies be explain d, but 
it is not my Buſineſs here to deccend into ll 
the particular Circumſtances. 0 Elaftick Bo- 
dies bie d one conſtant Porportion in tlicit 
unbending, toward their bending Forces! it 
wete eaſie from thence, to determine the Con. 
dition of the Univerſal Law by Which their 
Particles attract one another; but perhap 55 ſotſie 
may think, there are as great Varieties in this 
as in Coheſion ; I ſhall not therefore trouble the 
Reader, in this place, with the particular 
Conſequences, from particular Conditions of 
the General Law of Attraction but ſhall con: 
tent my ſelf to have laid down Principles up: 
on which theſe intricate Appearances may de 
in ſome probable manner, accoutited for. 

I would proceed to ſome of the reſt of t e 
Appearances of Nature, Which might be ac 
counted for from the ſame Principles, but that 
theſe already explain'd are moſt of what 1 ſhall 
make uſe of in the following * Treatiſe, for 
which this Chapter was deſign'd only as a Lem 
ma: Beſides, that ſome of the: reſt will natu- 
rally come into the Subject of theſe other Dif- 
courſes. CH A 8 
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b g.. [T i alittle Taped toſee Men All 
II contending and wrangling about the 
0 of their ſeveral Families; and yet ſcarce 
any body give himfelf the Troubie once ſeriouſly 
to conſider”ot enquire how the whole Race at 
Y firſt became to bz; whether it ſprang from the 
: Fw opt from the Clonds ; when it began, 

or if ever there as a time when it was not; tho 
bete Inquiries be far more worthy a wiſe Man' 's 
W Pains, than thoſe inſignificant Conteſts. We are 
Fl ſatisfy d wie and our immediate Parents 
© have not been for ever; but few of us go farther : 
Wetake this World as we find it, without troub- 


ad 
Ls: 


made or not. No Body can well bear to haye 
their Anceſtors: affronted, nor their Pedigree de- 
@ ſpiſed ; and yet very many now a days don't 
ſcruple to own themſelves the Children of the 
( Earth, or the Offfpring of blind Fate and Chance. 
Whatever 'others may "do, I Hall not think my 
Y Pains ill-beftow'd, once in my Life, to have exa- 

min'd 
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how this preſent State of Things became at fir 8 
to ve, ieee H _ ax 

F II. There are three 3 3 about : ae, 
| this Matter, the firſt is of thoſe of the Epicurean : oo 
Sect, that holds that an immenſe :#oid, and an 5 
. - Infinity of differently figur d, very ſmall, extreme. pr 5 
1 Hard and inffan gible Partieles of Matter have Fe 2 
for ever been; and that theſe Particſes moving ; en 
of themſelves in a Direction oblique to one ano. ¶ that 
ther, after innumerable: Rencuumters, did, at laſ, ; Reſt 
ſeeitle in this beautiful order of things we.nov Wil... 
2 behold. This is a Sche eme upon. which ſome build if in tht 


their Hopes, and upon the Account of which 
ſome : of our poo think jeſs ne 


#3 \ $i 3 


PS been of it ſelf, — — any Cat 
Vhich is a very liberal Compliment to ſuch au 
| unh de inanimate Maſs, to make it independent 
for its Being, and uncapable of being deſtroyed 

(both. which Self-exiſtence neceſſarily. implicy 
That if to make it neceſſary, that is to make i 
infinite and etetnal, and to raiſe it to a very high 
pitch of Dignity, to which we find none of it 
other qualities anſwerable. Time and Space, ot 
950 Analogous to what we call by thoſe 
names, tis true may have for ever been; but that 
is becaule they may have ſome. relation to 
Being endow d with all other ſuitable qualities; 


but Matter ſeems to be too ignoble a Being to 
arro- 
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that Motion is no more effential to Matter than 
Reſt; that of itſelf it can never bring itſelf 
into Motion; that it would for ever continue 
in the State it is put in, and, if it was from all 


: n T7 
F arp? "Nick high — But — we 
Nover this Head at preſent, as not eſſential to 
che Buſineſs in Hand. And 
* FIV. Let us conſider how out of theſe few 
* Principles of an immenſe Void, an infinity of 
0 very ſmall, hard and infrangible Particles, and 
© Wl their oblique Direction to one another, it is poſ- 
3 W ſible to form this preſent State of things. We 
AX WY have prop d, F XI. of the preceding Chapter, 


Eternity at Reſt, it would continue ſo for ever; 
if in Motion, it would for ever move on. Now 

W this being the Caſe, it would have been a 
Wercat advantage to their Opinion, could they 


habe ſhown whence this Motion did at firſt 
" proceed; ſttice it is ſuppos'd there is nothing 
; beſide unactive Matter irfelf to produce it. 
Whatever can be ſuppos d to put Matter in 


Motion, may at the ſame time, and with the 


ame eaſe, be ſupposd to have directed the 
h = 
a ſeveral Parts thereof to the Places they are now 
y Win, 3. e. to have produc'd this preſent State of 


things. No Body can thing Motion eſſential 
to Matter, who ſee any Part thereof at reſt ; 
Wor What is eſſential to any thing, that thing 
can never be without it. But ſome Philoſophers, 
and thoſe of great Name too, have aſſerted, 


| TORE: no part of Matter, ever was nor can be 
4 of "Mi 


i Maple 
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por” — ve 


at abſolute reſt. ln, po they; Motion 82 


Quantity, and may be divided n infiuitum as 


a 4 4 _—_ 


well as other Quantities, and a. Body may be 


moving any finite time, and yet never ſenſibly 


change its relative Place; for the Space is 2 
the Velocity, and if the Velocity be very ſmall, 
the Space it moves through is iſo. likewiſe; 

And they alledge, that thoſe Bodies which 
ſeem to be at reſt, are only ahernately moy: 
ing very ſlowly to and from the termination of 
the Motion, or the Obſtacle. To this I an. 


ſwer, that tho it may be very true, that no. 


— 


thing in this Univerſe is actually at abſolute 


reſt, but that every thing is in fore degree of 
Motion; yet that abſolute Reſt in Bodies is 
not. impoſlible, is clear from hence, that it 
implics | no Contradiftion : A S phere in a Va. 


cuity ſhould be preſsd by two other equa ä 


Spheres, with equal Forces and contrary Di- 


rections, from which preſſure the e 


Sphere would be at abſolute reſt ; wherefore, if 

it is not abſurd a Body ſhould be at abſolutr 
reft, it is impoſſible Motion ſhould be;efentid 
to Matter. There is another Argument, which 


to me ſeems very concluſive againſt Motion 
being eſſential to Matter, and that is, from the 


155 poſſible Varities of its Directions; lay- 

ng aſide the conſideration of all other Bodies 
or i ſuppoſing a Body moving in vacuo, it mult 
move in one certain Direction. Now what is 


10 that determines it to this Direction rather. 


than 


. 

T o 
© 
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— | of Religion, 115 
4: : dan to any other of the infinite Variety no 
 b Reaſon can poſlibly be afligned, why it ſhould 


nove rather in this than in any other of the 


1 Infinite number of Directions. And it cannot 
all oſſibly move in more than one of em at once, 
1 Ind therefore it will of itſelf move in none 


Wf cm, 7. e. it will not of it ſelf move at all, 
Ind conſequently, Motion is not ential to 
latter. For in the Faculties of natural Things, 
hich are not endow'd with Free-will, where 
Where is an infinite variety of Choice, and no 
Woſhible Reaſon te determine any one Way, 
ere can be no Choice made at all. From all 
hich it is plain, that allowing the Abettors 
this Philoſophy their Void and their Atoms, 


5 f et nothing could be produced for Want of Mo- 
ul en, it not being Vential to Matter, as has 
een rome 1 "there being nothing elſe to 


Wroduce it. 


1 'FV. But allowing Matter to be 2 exiſtent 
Uts * ig I would know whence came 
10 rity * Direction, which they gratui- 


: to Matter; this is to afcribe Will and 
: + top to theſe Particles, and to alledge, that 
ey are capable of reſolving what way they 


— ill go. The Contrivers of this Scheme ſaw 
is iſely enough, that granting theſe Atoms to be 


moving. yet nothing would follow but an 


uſt 
t) ernal wandering in Lines parallel to one ano- 
cr er, without any other effett; and therefore 


g ; o added, that theſe Particles moved with 
| 2 dif- 


>, 
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different oblique Directions to one another, h b 
which means they would meet; and juſtle, and 
reflect, innumerable different Ways. But dof 
not every Body ſee, that it is as caſic and vi 
| intelligible to ſuppoſe this World already i 
Being, as to ſuppoſe theſe Particles endoy(li 
with this obliquely directed Motion, the Cauei 
of the one being no leſs accountable from ther 
Principles than the other. We ſee all Motion 
now perform'd in the ſame Direction with tu 
of the moving Force, and all Motions prodyi 
ced by the ſame adequate Cauſe have the fan 
Directions; and conſequently, if the;Motiondiſ 
theſe Atoms ariſes from themſelves, they mui 
all follow the ſame Directions; i. e. they mull 
all move in parallel Lines; and conſcquent;ii 
they could never meet in order to produa 
any regular Effect. It is ſurprizing we ſhouliff 
not find that Matter or Bodies now can ala 
their Directions; and yet, according to th 
Opinion of theſe Men infinite Ages by- y 
they have mov d as they liſted. Why do tho 
not ſo ſtill} Since (according to their ow 
Suppoſition) nothing has happened to alt 
their Nature, or the manner of their Motion 
ever ſince; it is altogether unaccountable wy 
Matter ſhould move in one Direction ratit 
than another, upon any other account, bu 
the Direction of the impreſs'd Force; and all 
that's alledg d on this Head by the Favourers d 
this Scheme, is altogether precarious and 1 

F V1. Bui 
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77 VI. But allowing theſe. -:Mtome to be felf- 
| . ber, f f , and obliquely directed, yet 
Weis: ſtill inconceivable how, they ſhould pro- 
uce a World. For theſe Atoms could not 
Wnove all with the ſame degree of Obliquity 
Jo one another, for that would be making em 
ill convergt to a Point, and ſo nothing but 
ne great ſolid. Sphere could be produc'd, if 
| hep happen d to unite after their meeting: And 
We they again reflected from one another, they 
Vvould produce a fluid Sphere, their rectili- 
rear Motions turning into circular ones, or 
ther wiſe would wander on in right Lines as be- 
Wore: And to make ſome converge to one Point, 
Wthers to another, is to ſay, theſe Atoms were 
Watelligent. free Beings, which could chuſe the 
MECourſe they would go in. We have a very 
Powerful Proof of the inſufficiency of theſe 
Atoms, tho endow'd with their ohliquity of 
Direction to produce any thing, in the Rays of 
the Sun; which, as was before prov'd, are 
very ſmall Parts of Matter, by the interpoſiti- 
on of the Surfaces of reflecting Bodies diffe- 
Wrcntly ſituated, obtaining all poſlible varities 
of Obliquity; and yet theſe produce no regu- 
lar Hyeems of Bodies, tho they move and pro- 
bably juſtle and interfere all imaginable ways. 
As IJ have juſt now ſaid, thoſe only whoſe Di- 
ecbions converge to a Point, could meet to 
produce any real Body, and even the Body 
which would be ane d would only be a ſphe. 
| — Bp 1 ric 
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* one. So that out of all their Motion 
only Spheres of different Magnitudes could be 

- form'd; which how-ſmall a Part this is of the 
infinite variety of Bodies in this Univerſe, | 
leave the Reader to conſider. - The Truth of 
the Matter is, if Bodies were ſe/f-woving, they 
could move what way they pleaſcdz-and fig 
when and where they pleaſed; 1. e. r woul 
be free-will'd Electiue Agents. 

VII. Again, allowing theſe amy to be 
ſelf exiſtent, ſelf moving, and obliquely directe 
yet I would gladly know, how from thence 
this Unzverſe 5 e It is not enough 
to ſay barely theſe Atoms, thus diſpos d, would 
at laſt ſettle into this State of things, unleſs it 
beſhewn by what particular Motzons, ®Direfion 

and Neflections, the principal Bodies of thi 
Univerſe were fram d. To ſhew a thing pol: 
ſible to be done, we muſt tell how, af 85 way, 
and by what Laws it may be done. For un. 
leſs. we deſcend to Particulars, we are nevet tt 
cettain it can be ſo; and tis as probable (till 
the contrary be evinc'd, in ſome Particulars at 
leaſt) it may not be io.” Generals are always 
to be ſuſpected; a Contradiction may be dil. 
covered in the particular Explications of an 
Appearance that was not taken Notice of in the 
al Scheme; as indeed it happens in ever) 
Individual Inſtance of this preſent Subject hi- 
therto attempted. I ſhall not ask of thoſe if 


en defend this OE a particular — 
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| fatisfy'd of the Truth of this Hypot heſis, a Man 
| muſt underſtand the particular "Mexhaniſin of 

the whole Sytem of Things, and of every in- 
dividual Appearance. 


; 

A 

tion, of The mms of every individeal Appcat- 

Id be ance in our Sytem, for that indeed were end- 

f the es: But if any one can tell by what Laws of | 
re, Mechaniſm, any one Animal or Vegetable was * 

h of if produc'd, or from what mechanick Principles the . 
they Planets deſcribe Elliptiet Orbits, I ſhall for the 
fo e fake of thefe-aHow their whole Scheme to be 

ould i true. We all know how wretchedly Des Cartes 
(tze ableſt Patron that ever this Opinion had) 

0 be has blunder'd on theſe Heads, and his Fol- 

cicd, i towers have not mended the matter much. 

ence Ix is ſurprizins to think how any reaſonable —__ 
ug Wi Man could believe this Univerſe to have been 
ould i ptodue d by Matter and Motion, when as yet = 
ls it no Man that ever liv'd, from theſe Principles = 
cou alone, can tell by what Mer hani n the moſt 1 
thi WF contemptible of the Celkſtrial or Terreſtrial Bo- 
ol- dies could be produc'd'; and ot to be fally - ü 
> al | VII. Theſe Atoms are ſuppos d infrangible, 

a) extremely compacted and hard (as indeed the 

lil. leaſt Parts of Matter muſt neceſſarily be) which 


compattedneſs and hardneſs is a demonſtration, 


he that nothing could be produc'd by em, ſince 
1) being ſo; they could never come to cohere, in 
ni order to produce ſolid Bodies. The only to- 


lerable account of Coheſion in ſuch like Parti- 
14 cles 


lofop Heat Pepe 
1 from 5 branch d Figure. Now Ty 
ſolid 8 reflecting from one another, can 
never poſſibly. lay hold of one another, at leaſt 
not ſo but that the leaſt Motion will disjoin 
em again. It is impoſſible to conceive, hoy 
innumerable hard and compacted Atoms, ſwim. 
ming in an immenſe Abyſs, could cver come to 
cohete, fo as to produce ſuch. hard Bodies a 
Diamonds, and ſome other Mineral Subſtance; 
are, without any other cement but their catch. 
ing hold of one another; this mutual embre 
cing. might keep em from being caſily tom 
aſunder, but they would be ſtill, moyeable like 
chain'd Work, and could never produce the 
Appearance of. Firmneſs and Solidity. And. 
what is here ſaid of Coheſion and Solidit), 
may be likewiſe ſhewn of Elaſticity. . A 
thus allowing theſe Atoms to be /elf-exiſ/tent, 
elf moving, and abliquely directed, and to meet 
according to any Laws of Alec bauiſin, yet they 
could only produce looſe heaps of Atoms, or 
ſuch moveable ones that are altogcther unlike 
the ſolid Bodies we now behold, So that to 
account for the production of this preſent 
State of things, beſides their Matter — Mo. 
tion, the Abettors of this Opinion want a Prin. 
ciple of Solidity, or Coheſion and Elaſticity; 
both which ate owing to no eſſential Proper 
ty of Matter, as is ſhown in the two laſt Se 


fiene of the preceding n, 5 
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| F1 Vil Ss are ſeveral — abſo- 
lutely unaccountable from the Laws of Merha- 
niſin, and conſequently, theſe could never be 
produc d by Matter and Motion alone, or any 
Lombinations of em. It were endleſs to alledge 
all the Inſtances that might be brought on this 
Head; ſome few of the moſt conſiderable Will 
ſuffice; for if any one be inconſiſtent with the 
W Laws of Mechaniſin, then it is impoſſible this 
Hlſem could have been producd by the con- 
courſe of Atoms. The firſt I ſhall inſtance in, 
is that great Law to which all the Bodies of 
the Univerſe ſeem to be ſubject, ViS. I hat of 
Gravitation. In the former Chapter I have en- 
deavour d to ſhew, that this Property is not 
eſſential to Matter, nor can ariſe, from the Fi- 
gure, Texture or Motions of its Parts, but is 
implanted therein by ſome Power ſuperior to 
that of Matter; whence it is evident, that one 
of the primary Attributes of Matter is inde- 
pendent of the Laws of Mechaniſm. That 
active Principle which animates, as it were, the 
dead Mag of Bodies, and which is the Cauſe 
of all the beautiful Appearances of Nature, owes 
its Origin to ſomething different from Mat- 
ter and Motion, and therefore this Syſtem of 
things could not ariſe from thencde. 
F. IX. Not only Gravitation, or that implan- 
ted Principle whereby Bodies tend towards 
one another, is above the Powers of Matter, 
bur all the Effects and Appearances that ne- 
| ceſſarily 
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ceffarily depend — . e. all the ce 
aid Torreſfrial py are likewiſe abore 
the Powers and Laws of Matter and Motion, 
Al che Attempts of others before Sir Iſaut 
Newton, to explain the regulat and conſtant 
earances of Nature, were moſt of em C 
ee and all of em ſo inconſiſtent and 
Unintelligible, that it was as hard to alloy 
their Poſftulata, as to conceive the thing which 
they pretended to account for from them. Al 
che Philoſophers that ever were, could ney 
from the meer Laws of Mechaniſm, explain 
how the Planets came to move in Elliptich 
Orbits, they might (if Matter had been elf 
moving) have for ever ſtrayd in right Lines; 
but, that they ſhbuld conftantly revolve in 
Orbits, that they Thould' approach to and re 
move from a determind Point at different 
Seaſons, and that uniformly and conftantly, i 
altogether unaccountable ftom the Laws of 
Methaniſm, as has been ſhewn in the forme 
Chapter. Bur from this implanted' Principle of 
Gravitation (ſuppoſing they are alteady put in 
their Motions, and chat all the Celeſtial Mach 
ery is now actually in motion and at work) 
all the Phenomena are accounted for, and that 
to the greateſt nicety we are capable of diſtin 
guiſhing. So that not only this Univerſe could 
not have been ptoduc d by the Laws of A. 
ehaniſm, but there is ſcarce à ſingle Appearant 


an can thence adequately be accounted for 
1 hayc 
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1 have already diſtinguiſn d — wh Laws. 


of Creation, and that of Nature: The firſt are 
the Laws obſerv'd by the Univerſal Syſtem of 


Things, whilſt it was in Fieri (as the Schools 


ſpeak); the latter the Laws of the Actions bf 
Bodies when it (the Syſtem of Things) is in 
Fatto eſſe. The firſt are quite different from 
the latter; for tho Matter and Motion might 
help us to explain ſome ſmall part of tlie Ap- 


1 pearances, now things are actually conſtitu- 


ted; tho even this be falſe, yet theſe; wit 
all the Laws of Nature, and throwing in Gra- 


uitation ex abundanti, will nevet help us to ex- 


plain one ſingle Appearance of Creation, Ori- 
ginal Production, or the Primitive Formation, 
ent and Arrangement of the greater or 
{maller integral: Parts of this Syſtem of things: 
Can any dne tell from theſe Principles, how 
the Figures of the Bodies of Sun, Planets, atid 
Kætellits were rounded into their particulat ſphe. 
roidical Orbe How the Kinds and Poſitions 
of their Orbits Were determin d Whence their 
Number, Magnitudes and Denſity came? They 
may continue their Motion in empty Spaces, 
and deſcribe their determin'd- Orbits by the 
Laws of Gravitation and Nature, but by tlieſe 
2 could never have acquir'd their pre- 
ſent regular Form and Situation. The ſix 
principal Planets revolve in Circles Concen- 
trick with the Sun, in the ſame Direction of 
their * and in the ſame Plane nearly: 
The 


0 


% 


Ker, Jab 
cles, and tho: lame Direclion of their ondary 


in the Planes of the Orbits of their Planet 


ncarly. But theſe regular and comely Moti- 


ons could not ariſe from Mechanical Cauſes, for 
the Comets move in Orbits extremely. Epcentri- 
cal, and in all the Points of the Compaſß, 
which it is impoſſible they ſhould do, did 
they xevolve by the ſame Mechanical Cauſes, 
by which the Planets move: it is, abſolutely 
impoſſible once to imagine, the Parts of Light, 
and the other Fluids of our Stem, ſhould 
| hays been form d. by the Laws of Mechaniſm, 
Ind a word, one ſingle Atom of Matter, in its 
original Production and internal Conſtitution, 
is not to be explain d from theſe Principles: 
and if the wiſeſt Philoſopher now being, will 
give a ſatisfactory account of any one Portion 
of the whole Sy/em of Creatures, from theſe 
Principles, as to its original Production and 
internal Conſtitution, I will, for the ſake of 


this, give up the whole Cauſe; and yet to 1a: 


tisfy himſelf, he ought. to account for the 
whole from them. 11222 %% 
g X. The Production of Ah altoge- 


ther inconſiſtent with the Laws of Mechaniſm. 
1. The Blood is ſqueez d by the Force of the 
Heart from the left Ventricle, through the Ar- 


teries unto. the Extremities of the Body, and 
is ee return d by the Veins into the right 
Ven. 


7 


v 
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to the Lungs, from the Lungs by the Vena Put» 
ow” s'to the right — again. The Mo- 
tion of the Heart is caus'd by the nervous Fluids, 
acting ſome how upon or with the Blood in 
the Maſcular part thereof. And theſe nervous 
Fluids ſeem to be both derivd from the Blood, 
and forcd into the Muſtular part of the 
Heart, by the Motion of the Heart itſelf, the 
Texture of their containing Veſſels, and per- 
haps by the Pulſation of the Arteries upon 
the Nerves in the Brain. Here now the Heart 
is the Cauſe of the Motion of the Blood in 
the Arteries, and the Motion of the Blood in 


the Arteries urging their Juices through the 
Nerves, is the Cauſe of the Motion of the 


Heart, which is a plain Circulation of Mechani- 


cal Power; i. e. a Perpetuum Mobile ; which by 


what was ſaid in the preceding Chapter, is 
contrary to the Laws of Mechaniſm. If an Epi- 
curtan Philoſopher could contrive a Water Ma- 


ehin, that the Water ſhould move the Machin, 
and the Machin the Mater, ſo that the ſame 
Mater ſhould conſtantly return in a Circle to 
move the Machin; I ſhould then think their 


Scheme ſomewhat feaſible : But ſince the firſt 


is demonſtrably impoſſible, the latter muſt be 
ſo likewiſe: | 2. In all Animals there are Organs 


in number actually indefinite, if not infinite. 


By an Organ I mean a diſtin& independent 


IPL of a Machin: Thus a Wheel, and all its 
Se Parts, 
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ferent. Parts. But the Anſwer is obvious, if 
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— an . Watch, K 1 may Tpeak 
ſo q and a Gland with all its Parts, or a Canal 
from its Origin to its Extremity, is an Organ 
in an Animal Body. Now theſe Organs, or 
independent Parts in the Animal, are Einitehy 
V,, as is evident both from the Nature of 
Senſation and Nutrition. Senſation is perforin'd 
by the, mediation of an Orgen ariſing fron the 
Brain, and continued through the Part affected. 
Now there is not the leaſt imaginable folid 
part of the Veſſels or Muſcles but is ſenſible, 
and therefore the Organs in Animals that con- 
vey this Senſation, are infinite in number. To 
this perhaps it may be objetted, that one Or- 
gam may convey Senſation thro ſeveral Places, 
and conſequently, tho every minute Part of 
the Body be ſenſible, it will not follow, that 
the Organs which convey this Senſation are in- 
finitely many, ſince they may all be only the | 
Continuation of ſome few Organs through dif. 


every Point of the Veſſels and Muſcles of the 
Animal Body be ſenſible, then the Organs which 
convey. the Senſation arc infinitely ſmall, and 
_ if: infinitely ſmall, they muſt be infinitely ma- 
ny, ſeeing their Extremities in the Brain con- 
ſtitute a finite Super ficie s, or fill a finite Space; 
for a finite Number of infinitely ſmall Parts, 
can never make a finite Quantity. Again, 
Nutrition is perform'd by an Organ, through 
waar the Supply is convey d to the Place to 
81 be 
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berlesCongeries of infinitely ſinall Tubes, wo- 


be nouriſh'd 
Body that may not be increas'd\ or. diminiſh'd 
as is evident from the Cure of Wounds in all 
Places through which the neceſſary part of the 
Fluids of the Body can paſs)" it is plain, that 
every individual point of the Animal Body is 
the Termination of an Organ, through which 


the Nutrition may be convey d. Moreover, 


ſeeing even the Canals themſelves do increaſe 
in bulk, may decay and be impair'd, every 
aſſignable Part of theſe Canals muſt be the 
Termination of 8 Duct, ſeparating 
2 Fluid fit to incteaſe their Dimenſions or re- 
pair their Loſſes; and theſe ſecretory Chanels 
again, muſt have others to increaſe their Bulk 


or repair their Loſſes, and ſo on in infnitum. 


Add to all theſe, that the fineſt Glaſſes diſco- 
ver nothing in the ſeveral parts of the Veſſels 
and Muſcles but fine ſlender Canals, and the 
better the Microſcopes are, the greater Number 
of thoſe capillary Pipes are diſcover'd; and 
thefe Parts, which were formerly reckon'd Pa. 
renchymatons, are now found to be bundles or 
heaps of exceedingly ſmall Tubes or Threads. 


The Muſcles themſelves conſiſt of a number of 


Fibres, and each Fibre of an incredible number 
of little Faurils, bound together and divided 
into little Cells or Veſicles. The Glands are no- 
thing but a clet of little flender Pipes, diverſiy 
roll'd or folded together: The Brain is a num- 


ven 


8 ——— 7 The Nerves aur bun 
des of ſmall cylindrical Pipes; and the Lung. 
and Liver are but Heaps of little Bladders, 
upon which the Blood-Veſſels are ſpread in 
Net- work, or of little Glands among which 
theſe Veſſels are diſpers d. In one word, all 
the ſolid Parts of the Body are nothing, but 
either very fine exceeding ſmall Tubes for the 
conveyance of ſome Fluid, or ſlender Threads 
in Bundles ty'd together by others ſurrounding 
em, or going from one Fibre to another, or 
ſpread out into thin Membranes: For the Bones 
are nothing but ſuch Bundles, and all the 
Membranes or Membranous Coats of the Vel- 
ſels, are nothing but theſe Threads wrought 
together into thin Skins. From all which it is 
beyond diſpute, That every Animal is made of 
Organs in Number really infinite. For theſe 
Organs become at laſt infinitely ſmall, and ſo 
their Sum muſt be infinitely many, ſeeing it 
conſtitutes a finite Quantity. Now how ridi- 
culous is it to imagine a Thing ſo wonderfully 
made could be the Effect of meer Chance, or 
of the blind Laws of Motion. In Artificial 
Machines, the more complicated and compoun | 
ded the Contrivance of the Parts is, the grea- 
ter the difficulty is in adjuſting them; and 
the difficulty increaſes in the ſame proportion 
the Complications do, and conſequently, when 
the Complications are infinite, the Machin is 


—— above the Power of Mechanic fo, and 
quite 
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quite eier ee by the Laws of Marder ane 
Plein: Zut this is exactly the preſent Cale, 
and therefore the Production of an Animal is 


together mechanical! 3. Allowing Animals 


in 

ch igt have been produc d by the caſual con- 
u oarſe of Atoms, why do not theſe very ſame 
ur {Cauſes continually operate, and why do we not 
he ee the ſame Effects in our Days (ſince the 
ds auſes continue the ſame): that were-bekeldin 


Former Times! If any of the Philoſophers ſhould 


n 
2 cw us ſuch an Appearance; nay; if 1 out 
es ut tell us (without running upon Contradi- 
he ions) how ſuch a Machime might be produc'd; 
el. Ne might begin to hearken to their Pretences. 


Wut ſince ſuch a Thing was never ſeen nor pres 
ended, tis very arrogant in them to think 


of Neople ſhould believe the Matter, without any 3 
ſe Neaſon, upon their mere Word. No Bedynew- 
ſo days, that underſtands any thing of Nature 
ijt Philoſop hy,” can ſo much as imagine, that any' 
li- nimal, how / abje& ſoever, can be producd 
ran eguivocal Generation, or e the con- 
or action of Male and Female Parents, in the 
me, or in two different Individuals. And ve · 
n- few, who have conſider d the Matter, but 
a. Irn, that every. Animal proceeds from a pre- 
ut iltent Animalcul; and that the Parents con- 
on ce nothing but a convenient Habitation, 
en d ſuitable Nouriſhment to it, till it be fit 
is be truſted with the Light, and capable of 
ad FR" the Benefit of the Air. We know ye-/ 
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2 _ 8 there i is — roy in the Anima 
Mar bine but an infinity of branching and wind 
ing Canals, filld with Liquors of different N 
tures; going the fame perpetual round, whid 
are no more capable of producing the wa, iſ 
derful Fabrick of Sod ws Animal, than a thin 
is of making it ſelf. Beſides, in the Gereratin it 
of an Animal, there is a neceſſity that the He lh 
Heart, Nerves, Leins and Arteries ſhould by 
form'd at the ſame time, which can never | lr; 
done by the Motion of any Fluid what wy 
 ſoever-mov'd; for as hath been juſt now ſa Mit i 
the Heart cannot move, unleſs Animal Spit 
be ſent from the Head through the Nerves into 
it: The Animal Spirits cannot be deriv'd inu 
the Heart, unleſs the Blood be ſqueez d by 
the Heart through the Arterzes into the Bray, 
So that it is evident, that the Head and Heu, 
the Arteries, Veins and Nerves muſt be all «i 

med at the ſame time, if the Animal is M- Bc 
| Chanically produc d: But this is altogether in 

collibles. Br no Motion of any Fluid or Fluide. 
22 diſpos d, can form all theſe at th 
ſame inſtant; and we know all the intemi 
Mer hanical Actions of Animals, are perforniiſi 
by the Force of their Fluids. Let any on 
conſider the Infinity of Canals, and other Or 
ganical Parts in an Animal; and again con- 
&. that all that one Animal can conduce tv 
ward the Generation of another, is by the for| 
abe — 42A G6 Canals, _ 
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if from this Power he be able to form the Idea 
of the Generation of an Animal. It is doing 
pennance, to read the wretched Accounts of the 
wifeft and moſt learned Philoſophers on this 
Head: To obſerve, how in every ſtep they 
contradict the known Laws of Motion; and 
indeed, the manner after which they would 
have em generated, is as much above the Power 
and beyond the Laws of Mechaniſm, as the 
true and genuine Manner and Method of their 
rodaftion is. From all theſe Confiderations 
Fir is evident, that an Animal cannot be produ- 
red mechanically; it is too Hard a Problem to 
be ſoly d from! ſo few data as Matter and Mo- 
tion; for indeed; could this one be once ſolvd 


d by any of che Philoſophers, we ſhould be eaſily 
ron, batisfy d of the reſt; tho Plants, and all the ve- 
leu, ¶getable Kingdom be liable to the ſame Diffi - 
If Neulties, and furniſh us with the ſame Objecti- 
M. ons; for they are indeed only Animals of a 
r in-ower Rank. And could ir be once prov'd, 
uch eirher by Demonſtration, ot by Matter of Fact, 


t 2 Plant or an Animal can be produc'd by 


cd Aer bam im, i. e. Nature, or the Laws of Mo- 
mi ion, the thoughtful parts of Mankind would 


de caſily tempted to believe, that ſince the 


r O etter part was produc'd by Mechaniſm, the 
on meaner, 7. e. all the reſt of this viſible World, 
te o might have been form'd the ſame way. So 
fore chat it is a Matter of the greateſt Conſequence, 
* that we have demonſtrated, that neither Ani- 


„ mals 


Which the Language 1 write in will not Pernii 
| me to ſet forth. 


ſufficiently ſhewn, that neither Spontaneous (nd 


| paſs, go back and forward, as their "Occaſion 
require, or Inclination prompts em. It's true 


work, and all their Motions are as neceſlaril 


but this Aſſertion is altogether precarious, and 


Demonſtrations a a Pee; I have jo now bought 
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mals nor. Vegetables © can be produc d Mechari 
cally. There are many other Arguments which 
I can produce, to prove the ſame Propoſition, 


naß XI. The Spontaneous Motionsof the ſeal 
tive part of this Syſtem, is an eternal Contr; 
diction to the Laws of Mechaniſm. We hang 


indeed any) Motion. is eſſential to Matter; i 
is determin d to one Direction (While in Mo. 
tion) which it can no more alter than move of 
itſelf. This our Senſes may daily inform y 
of: The Ball goes on in the Direction of the 
Stick. or of the Body of the Piece out of whic 
it is ſhot; the Arrow in that given it by the 
Bowſtring ; and the Hand of the Dial- Plate in 
that giyen it by the Wheels; and that necel 
ſarily and conſtantly, if not fore d out of the 
ſame by ſome foreign Violence: But all Sen 
tive Si have a fel, motion, can turn and 
wind, move thro all the Points of the Com. 


ſome of our Modern Philoſophershave aſſerted, 
that the Brute. Creation are only] Pieces of Clock 
determin d as that of the Hand on the Dial- plate; 


may be deny d as eaſily as it's alledg d. Beſides, the 


to 


I Mammoth 
* (131 TT FIT Aer 145 
hich 905 evince' tlie eontrary, the Obſervation and 
Hon Expe rienck of all Mankindicdntradias it 3: thei 
mi Doodlity and Sagacity of forme Animals demon: 
. | crate the contrary; and ſome Brute- Animals 
ende ſhew more Indications of it than ſome of the 
ai Race of Mankind on whom they | beſtow. it. 
M what more evident Proofs of a ſpontaneous Mo- 
12 tions could theſe poor Creatures give than they 
V4 if they were really ſuppos'd'to be endow'd 


with it? Nothing but a Senfation in our ſelves 
of the Principle « of. their Actions could create 
clearer Evidences of a ſpontaneous Motion. Be- 
ſides, it is altogether impoſſible to account for 
the far greater part of their Actions and Mo- 
tions from Mechaniſm, 'as wie have in the pre- 
Needing Propoſitions ſhewn at large. And we 
ſhould be ſtrangely ſurpriz d, if by any Com- 
bination of material Organs, we ſhould pro- 
duce the ſmalleſt part of their Actions and Paſ⸗ 
lions. Wherefore, ſince the ſenſitive World is 
Jendow'd "with ſpontaneous Motions; and ſince 
Ichis is far beyond and above the Powers of 
Matter, it is evident this Univerſe could not 
have been -produc'd Mechanically. 

"2F XII. The Voluntary Motions of Ration 
Cleatures: are altogether unaccountable from 
he Laws of Mechaniſm. Muſcular Motion is 
Performd much after ſuch a manner as this: 
f the moſt probable of our Modern Conje- 

ares in this Matter have any Certainty in 
mad the Muſcles are Bundles of Fibres, which 
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being cloſely compacted at both ends, terminate 
in their two Tendons, each of which is inſerteq 
into ſome one fix d part of the Body or other; 
Every one of theſe Fibres conſiſts of a prodi 
gious number of leſſer Fibres, or Fibrils, which 
are ſo many very flender elaſtick Canals bound 
about by ſmall tranſverſe parallel or Spit 
Threads, which divide theſe hollow Fibrils ini 
ſo many elaſtick Cyſtes or Veſiculæ, as if a Gut wer 
ty d at equal Diſtances. Into every one of theſe 
Hſicula, an Artery, Vein, and Nerve enter; 
the two firſt to bring and carry back the Blood 
the latter to carry thither likewiſe its | or 


Fluid or Spirit; which mixing in the V/ęſiculæ with 
the Blood, produces a Rarefaction (the manna Ml Mo 
how, for avoiding Diſputes, I ſhall forbear u mae 
preſent to determin) whereby theſe Veſiculæ at Veſ 
diſtended, and their Longitudinal! Diameten deri 
(froni Knot to Knot) firaitned, and fo the length I hi 
of the whole Muſcle ſhortned. The Nerves aw dit 
the ſecretory Ducts of the glandulous Subſtance ces! 
of the Brain, and conſequently, are much d on 
the ſame Nature with the other Excretgries ofthe cles, 
Body, which ate nothing but ſmall {lender ſlin the 
of the Atterics, forderiving an appropriated Juice 8 * 
or Spirit from the Blood. Wherefore, ſince the ub 
nervous Juice or Spitit is form d out of the Blood, £901 
and ſince the Nerves are very ſmall arterial Tubs i > 
this Spirit very probably muſt move in the = ul 
Nerves after the ſame manner the Blood does in Fl 


the Arteries, only with this difference, that i 
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moves Fe more ow (its Velocity 
being abated, either by the many Circumvolu- 
tions of the Artery in the Gland, which is the 
Origin of the Nerve, or by the reſiſtance the 
uice meets with in the flender Pipe of the 
Nerve it ſelf.) If the Circulation of the Blood 
be admitted, and all the Juices of the Body be 
allow'd' to be deriv'd from it, tis impoſſible 
that any of theſe Juices ſhould ſtagnate in their 
Veſſels longer than till they be fill'd ; and there- 
fore, the nervous Juice in its Chanals is pro- 
pelFd after the ſame manner and by the ſame 
. Mechaniſm the Blood is urg'd forward in the 
Arteries. Now in the Muſcles of involuntary 
Motion, ſüch as the Heart, the Lungs, the Sto- 
mach and Guts, and the muſcular Coats of the 
Veſſels, this nervous Juice or Spirit is conſtantly 
derived by a Mechanical Neceſſity. In the Heart, 
while the Auricles arc full of Blood, they are 
diſtended, and the influence of the nervous — 
ces into there Muſclesthereby ſtop d; but 
once this Blood begins to flow into the Vautri- 
cles, the reſiſtance ariſing from the diſtenſion of 
the Aurirles to the influx of the nervous Juice 
is taken off, and ſo it flows into the muſcular 
Subſtance of the Auricies, and thereby they are 
contracted while the Ventricles are diſtended, 
and the influx of the nervous Juice into their 
Muſcles is thereby ſtop'd, till the Blood be de- 
rivd into the Aorta, and the inipedinegnt from 
this diſtenſion to the influx of the nervous 
K SES Juice 


1 Juice be en off, — ſo t the Ventricles com come 


into Contraction; which hinders the Blood th 
from running any more into the Ventricles from F 
the Auricles, and tlien the Awricles;are againfil Wl th 
led: And thus, by a Mechanical Neceſlity, they i ar 


act Alteruately, the Auricles and Ventricles ben ſa 
 -abittwete. Antagoniſts to one another; ſo as tha WM m 
While ccheſe are diſtended thoſe are contracted 4 
the diſtenſion of the firſt permitting, the influ. 
ence of the nervous Juices into the latter; and 
ſo on the other hand. After the ſame manner 
are the muſcular Coats of the Blood - Veſſelꝭ 
and of the Coats of the other Veſſels contain- 
ing Liquors derivd from the Blood, alternate 
entracted and (dilated; for by the Contrs 
Con of the Heart the Blood is thrown into 
the. Arteries, which diſtends them, and ſo the 
influence of the nervous Juice into their Mul- 
cular Coat is hindered; but when the Blood is 
by the impetus it has conceiv'd, deriv- di into the 
Veins; this impediment is taken. off, and the 
Muſcular Coats of the Arteries. then act, thc 
Membranous by their Elaſticity concurring. In 
the Lungs the Gravity of the Al moſpheere force 
the. Air into the ſmall-orbicular Veſicles there. 
of, and dilates thg Cavity of the Breaſt; where. 
by the preſſure of its ſides upon them, and the 
Nerves; that act in this, Function is taken off, 
and ſo the Muſcles of the Diaphragm. and the 
other concurring - ones are at freedom to act, 
and to Ang the wirr of the Thorax, iN 
25166 the 


the, pr: Tar —— ofthe files, = 1 — Breaſt became . 


too ffrong fox theſe oppoſite combin'd,dilating 
Cauſes; and then by. their Own Gravity, and 
the elaſtick Force of the Ribs, they fall down 
and compreſs the Lungs, and ſhut up the Emiſ- 


aries, of the Nerves. So likewiſe in the Sto- 


mach and Guts, when the Longitudinal Muſca- 
tar Fibres are in Action, the Tranſverſe and Spi- 
yal ones are relax d by the prefſure of the act- 
ing Fibres upon the Emiſſaries of the Nerves of 
the relax d ones; and ſo on the other hand, 
when thoſe are relax d theſe are in action, and 
univerſally in all the involuntary Motions there 
is a Mechanical N eceſſity for the derivation of 
the nervous Juices into the Muſcles employ d 
in theſe Motions. But in voluntary Motions 
there neither is nor can be any ſuch Mechanical 
Neceſſity, it being a plain Contradiction to 
their Nature; and therefore voluntary Motion 
is quite contrary to the Laws of Mechaniſm; 
we can move our Hands and Feet how and 
when, we pleaſe. in an inſtant, we can bend and 
nbend em as We will; there is no Mechanical 
Ei imaginable to force this nervous Juice in- 
to the Muſcles of voluntary Motion, and no 
Motion can follow unleſs this Juice be derivdʒ 
as is plain from hence, that cutting the Nerves 
that ſerve any Muſcle, tho all other things 
continue the ſame, yet no Motion will follow. 
And the only Conception we can form of vo- 
luntary Motions is, that the Mind, like a $kil- 
ful 
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ful Muſitian, ſtrikes upon that Netve which * 
veys Animal Spirits to the Muſcle to be contra- 
cted, and adds a greater Force than the natu- 
ral to the nervous Juice; whereby it opens its 
Paſſage into the Veſicles of which the Muſcu- 
lar Fibres conſiſt, which it could not have done 
by its natural Power. But this Action of the 
Mind or Will upon theſe Animal Spirits, being 
altogether anaccountable from the Laws of Mo- 
tion, it is plain, that voluntary Motion is al- 
together Irmechanical: And indeed, were it 
Mechanical it could not be Voluntary; for hat. 
ever acts Mechanically, acts conſtantly and ne- 
cellarily, and ſo cannot act voluntarily. 
XIII. That Freedom and Liberty of choo- 
Jing or refuſing which we find in ourſelves, is 
altogether inconſiſtent with Mechaniſm, Some 
'Men indeed deny that we have any Free-will at 
all; but theſe need only examine their own Con- 
ſciences to be convinc'd of their miſtake; they 
will find, that cven when their Reaſon would 
| determine em to do ſuch a thing, they have in 
their Power to forbcar it, or to do the contrh 
Ty; they can riſe or fit ſtill,” go backward or 
forward, to ſhew their own Freedom; they can 
chuſe the Time and Place, the Degrees and 
"Circumſtances of all theſe Actions that are cal- 
Jed Free. It's true, ſome of our natural Acti- 
ons are neceſſary, but theſe which are common- 
1y catl'd voluntary Actions, ate as much frec 


as the nature of things will permit chem. 
Their 


: - 
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Their Power being . L would: gladliy 
know, what greater Indications of Freedom they 
could wiſh to have, than they now have. The 
paſſions of Mankind (which in moſt determin 
their Actions) are indeed violent, but they 
have it in their Power to ſuſpend for ſome time 
the ſatisfying of them; which ſhews, they are 
not neceſſarily determin d toward their Satisfa- 
ction; for the Action of neceſſary Agents can 
only be ſuſpended by a Miracle. Let us 
poſe, that Man, in a perfect ſtate of Health, is 
free, and has a Power of Election: The only In- 
dications he could give of this Freedom are, by 
doing the contrary, where there are weighty 
and falid Reaſons for doing ſuch a thing; or 
by making an Election among many things, 
when there is no imaginable Reaſon to deter- 
min him more to one than another; or to be 
able to ſuſpend the effect of natural Actions, 
when without this interpoſition they would Me- 
chanically operate. Now it's certain that we are 
capable of giving all theſe Indications, to ſhew 
our Freedom: We have it in our Power to hurt 
or even deſtroy our ſelves, tho' there be the 
| beſt Reaſons in the World to hinder us from ſo 
doing, we can take out the one and not the 
| Other, in two or more of the ſame things in all 
Circumſtances alike: Tho Reſpiration be reck- 
oned an involuntary Action, and tho it is cer- 
tainly perform d mechanically and uniformly, yet 
we have it in our Power to keep in our Breaths, 
and 


j 


| 2 to Men the — of this mrutbl * 
tion for ſome time; and this ſeems to be one 
of the moſt evident Indicatianr of Freedom that 


can poſſibiy be deſired: For tho in other Caſes 


it may be alledg di / that it is the ſubtile and in. 
Perregtable mannen aſter which we are determi- 
nedy that makes any of our Actions ſeem free, 
Let an this Inſtance: that Objection can have no 
Place; for if we are derermin'd ever ſo imper- 
anpfiblh, it is by the Neceſſity of Nature we are 


determin d. Now it is abſurd to think, that | 


Nature ſhould determine any natural Function to 


be perform'd regularly and conſtantiy the 


fame. Way, and that by: Mechanical Laws, and 
at the ſame time determine this Funttion to be 


irregularly and uncertainly ſuſpended. Om the 


other hand, if we are neceſſarily determin'd in 
all our. Actions, and if we have: no Freedom, 
it is abſolutely impoſſible we ſhould make any 
Election among things in all Circumſtances 
alike,z for if we are determind, it can only 
be from the things themſelves without us, for 
dee within us are, upon this Hypot heſis, 

be ſuppos d to move uniformly and Mecha- 


— Now where the things without us are 


in all. Circumſtances alike, wecan never be de- 


termin d to any one of em by themſelves; and 
therefore were we not free, we could never 


make an Election among things altogether alike. 
By, things altogether alike, I mean ſuch as are 
ee to all the Circumſtances neceſſary to 

Fon 
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conſtitute them ihe things requir d. Tae rwes- 
Farthings are altogether alike, tho they may 
differ in ſome (mall, Circumſtances that do not 
concern the Eſſence of that Species of Coin. Thus 


4, 6, 8, are equally even Numbers, and if twere 
propos d to aſſign an even or odd Number, 
there are infinitely many which are equally ſuch: 
The ſame thing happens in the Anſwers to all 
theſe Problems, which are call d indetermin d; 

and in aſſigning one of the Anſwers to any ſuch 

Problems, there is nothing in their Nature that 

canpoſlibly determine us, the Conditions of the 
Problem being had reſpect to; and therefore 
ſuch things as theſe are only pitch'd upon by 
the energy of our Wills or Freedom. In a 
word, Freedom conſiſts not in doing any thing, 
or every thing, for thus even the Supreme Bei 
is not free, it being impoſſible for Him to do Evilʒ 
but in vary ing and diverſifying infinitely di ferent 

ways, the Manner and Circumſtances of what 

may be done, and chuſing without conſtraint, or 

| from any Motive foreign to the Party chuſing. 
But no Arguments will make a Man confeſs he 
feels, if he be obſtinately reſolv d not to confeſcs it: 


Mankind; and that is, that without Free-will, 
Ye ag. Vice, Juſtice and Injuſtice are only 
35 | bare 


I, 3, 5, 9, axe equally odd Numbers, and 2, 


now Liberty is a thing felt; and is only to be found 
by a Reflection on our ſelves and our Actions; 
but there is one Argument which will al Ways 
have weight with the wiſer and better part of 
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bare bare Words. Now if Rational Creatures be 


free, as moſt certainly they ate, this Freedom is 
a plain do vnright Contradiction to Mechaniſm, 
| pd RENEE all its 1 


— —— 


7A 3 H A P. Iv. 
Of the Bend Pulli and Duration o 
„ ir preſent State of Things. _ 
$ 1 Aving, I think, ſufficiently ſhewn 
the Inconſiſtency and Impoſfibility 


of the can Scheme. I come to the ſecond 
Opinion about the Origation of the Univerſe; 


which in few Words tells us very poſitively; 
That this vreſear thre/of Things hes been 
cc from all Eternity of itſelf, ſo as we. now 
* behold it; and that any Changes that have 
4 d therein, have proceeded from 
* the Laws of Mech that now obtain 
<« in the World.” This Scheme: conſiſts prin- 
cipally of theſe two Parts, 1. That this 
World has been for ever in the State we now 
_ behold it. 2. That it has been fo for everof 


_— On of any other Caufe. This 


is commonly, but falfly afcrib'd to 
not as its firſt Brourher, but as its 
—— But tho Ariſcorie held the firſt 
part of it, viz. That the World was from all 
| as we now behold it, yet he did not 
— 9 and there is a very 
: great 
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it is not to be doubted, but that that A 
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— diference betwixt allowing this preſent 
Syfemof the Univerſe to have — created from 
all Eternity by an Omnipotent Cauſe, and believ- 
ing it to have been for euer of it ſelf without 
any Cauſe. My Deſign in the following Dif- 
courſe, | is not to diſpute againſt any Scheme 
of thoſe wha admit the Exiſtence of a 3 
I intend only to ſhew, That this preſent ſtate 


of things could not have been from all Eternity, 


neither of it felf, nor without the frequent and 
particular interpoſition of a Divine Power, and 
to make it plain, that naturally, and of it ſelf, 
it tends to Diſſolution: Tho in the mean time, 


Power which could create this beautiful Syſtems 
of things, can preſerve it in being as long as 
He n 

's II. That this Univerſe could never have 


6 been from all Eternity of it ſelf, in the preſent 


Condition it now is, is evident from hence, 
chat it requires an ixtrinſick Principle for its ſub. 
ſiting in its preſent Condition. If one ſhould 
fee a Piece of Clock-work, pointing out the Di- 
viſions of Time exactly and regularly, he might 
have ſome Difficulties about the manner of its 
Production; but if he ſhould ſee or learn, that 
it requir d ſome Foreign A//iſtance to keep it 
going, that its Motion depended upon ſome 
Principle without it ſelf, that it requir'd wind- 
ing up of the Spring or Weights, he would be 
* d it could not have been from all 

Eternity 


Eternity of ir Leif it in the fe: he then beheld 

Now this is the very Condition of the 
Earth, the Moon, and Planets; and of all the 
Celeſtial and Terreſtrial Appearances: | Their 
Motions and Actions depend upon a Principle 
quite 'ex7rin/ick to Matter, which ariſes from 


none'df/its Powers or Properties, as has been 
own in the former Chapter. The Power 


which produces and preſerves their Motions, 
ſprings from ſomething without themſelves; 
and if this Power were ny or withdrawn; 
they would immediately ſtop, and their Mo- 
tions would be deſtroy d, and they would be- 


come a lifeleſs unactive heap of Matter. And 


this Power is nothing elſe but that univerſal 
Law of Gravitation, which actuates the whole 
Frame of all the Sytems of Bodies, which pro- 
ceeds from a Source both independent of, and 
diſtinct from Matter and all its Faculties. 
Wherefore, it is altogether impoſſible this pre- 
ſent ſtate of things mould have been from all 
Eternity of itſelf, ſince at preſent it cannot ſub- 
ſiſt in a regular and beautiful-Sy/fem,' without 


the perpetual influence of ene ſuperior and | 


eabrenfick Power. 

III. When one thing depends upon another 
| thing, as its Cauſe ;-as alſo, when onething is 
. neceſſarily requir'd for the Exiſtence or Preſer- 
vation of another thing, theſe can hardly be 
ſuppos d to have been from all Eternity of them- 


lues: but more likely: ſeem to imply 
Coun- 
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Counſel and D 
from the Wiſdom and Power of ſome [nre/lizent 
Being: Fot Self-exiftence heceſſarily implies In- 
dependency, as to Exiſtence on any other thing, 

either as Cauſe or as Effect; (I mean only of 
thoſe things which are about us, viz: the'viſt- 
ble things of this World, which have but Qua- 
lities both finite in Number and Degree; and 
conſequently, have A Hgnable relations to, and 
dependences upon one another; for it is other- 
wiſe in the Tmmenſe Being, in reſpect of his 
Creatures, which can have no proportion to 
Him, and He no dependance on them) and 
when a thing depends upon another thing as 
its Cauſe, this implies, - that the firſt thing 
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Deſign, and conſequently; 


| cxiſts that the ſecond may exiſt ; which ſuppo- 


ſes Deſign and Contrivance, and conſequently 
is a ſign of Production or Creation, and not 
of the Self. exiſtence of theſe things. Likewiſe, 
when a thing is neceſſarily requird for the Ex. 
iſtence or Preſervation of another, it plainly 
implies, that the firſt thing exiſts that the ſ& 
cond may exiſt; which likewiſe ſuppoſes Degas 
and Contrivance, and conſequently, :can be no 
ſign of Hel Fexiſtente in theſe things. Now is 
there any thing more plain, than that moſt of 
the things in this our Syſtem are neceſſary or 
uſeful towards the Being or Preſervation of 
Mantind? Remove the Sun from us, or us from 
the Fan, the Earth could bring forth no Fruits 


Seas 


f ncipies” 8 


8 1 — — 5 The: Fiſh be. deftroy'd, 
Level our Mowitains we: ſhould: have no fich 
- Waters 3 deſtroy our Atmoſphere, or the Air, 
_ Elaſticity, we ſhould ſwell like poiſon'd Ratz 
be Do, not theſe, and 4 thouſand other Inſtances 
2 could —— demonſtrate, that all the Be. 
ings of this Univerſe exiſt as the neceſſary Ef 
fleet, or for the Exiſtence, or. Preſervation, of 
cother Beings, and conſequently, imply Contri 
Vance and Deſigns which is a moſt evident ſign 
ftthcat all theſe — have been produc d, and 
gare not Self: exiſtent... Ia wild Sey7hzan or I 
Alan, who never ſaw a Houſe in his Life, ſhould 
meet with a nable Palace, neatly finiſh' and 
- finely furniſh'd, and about it ſhould find Cres 
tures; that could not ſubſiſt without - ſuch ; 
Donvyenience, and ſhould plainly diſcover, tha 
the Accommodations and Conveniences of thi 
Building were exactly ſuited, in every Circum. 
Nance to the Wants and Neceſſities of theſe 
Creatures; I think he would haye no difficulty 
in concluding, that this Houſe was built by 
* wiſe Architect for the Convenience of theſe 
. Creatures, he would certainly never dream, 
that it had for ever been there of itſelf fo 2 
he then beheld it. Now this is the very Cal 
betwirt us, and the Fyſtem of things about us: 
They have all relations and regards to us in 
our preſent ſtate, and to one another; there 
is a regular Subordination and Subſervienc 
| GK all the Parts, they all e to ob 
5 an 


* 


ſo plainly and fully conſulted, 


2 <5. 3 x * - 7 « ; N : 
© N 1 2 7 C 1 : 5 2 4 . . 
va N . * * $ 
— 9 N 4 + * _ 
* * 
R * 5 : 
- a 0 
* = - — 
. * 
* , 4 J * % * - : 9 
. . > 9 0 
- « . 4 ** - 
** 8 C 
* 10 : 1 1 2 ; . "ST + 
a= i . 3 4 ay * 
9 q N 
* * q b ”- 
>, 


and beneficiat Phds: Ind N There is dot 
fo much as a ſupernumerary, ſuperfluous or uſe- 
leſs Atom in tlie whole great and complicated 


Machine of the Univerſe; every Age diſcover 


ing ne w/ nal Cauſes, and every the leaſt Oba 
ject diſplaying ſome new Utility or Beauty, to 
thoſe who feel out the Works of the Lord, and 
take pleaſure therein: So that it is impoſſible, 
that thoſe 'who with due Preparation apply 


themſelves to them ſhould ever think they could 


be of themſelves, or did not owe their Being 


to an All. wiſe and All. pouurſu Original. Not 
that the whole Sytem of the Univerſe was cons 


trived for the Race of Mankind alone; but 
that ſince their Utility and Conveniency' being 
in their pre- 
— ſtate, there can remain no doubt, that the 
whole Jyſtem of Beings has been equally pro- 
vided for in this wonderful Contrivance. 
IV. That Animals could not have been 
from all Eternity is plain, for both the Reaſons 
alledg d in the two former Sections. For, firſt, 
Their Production and Exiſtenee depend upon 
Principles quite extrinſick from, and indepen- 
dent of themſelves, I mean of their Material 
fart. I have formerly ſhown, that they can 
neither ſubſiſt, nor be produc d by the Powers 
of Mechaniſm ; but for both require the con- 
ſtant influence of a Principle, even different 
from that which governs the inanimated part 
on frhe Univerſe, Viz. Gravitation. N ow all that 
L 2 | is 
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is is obſervable in this World (according to this 
Scheme). is Matter and Motion (for if we once 
allow a Power diſtinct from theſe, we ruin 
this Hypotheſesz, for we do not then know how 
far the influence of this Power may reach, a; 
to the Production and Preſervation of the pre- 
ſent ſtate of things.) But the Production and 
Preſervation of Animals is above the Powers of 
Matter, as has been formerly ſhown; and there- 
fore, ſince they depend upon à Principle di- 
ſtinct from, and independent of the Laws of 
| Mechaniſm, and need a continual influence of 
ſome Principle, diſtinct from Matter and its 
Properties, they could not have. been for ever 
of themſelves. . Secondly, All the ſeveral Parts 
and Organs of the Animal Body, are ſo pru- 
dently adapted to the Benefit of the whole Com 
poſitum, as plainly implies Deſign and Contri- 
vance, that it is impoſſible to conſider this, and 
imagin they have been. Self- exiſtent. How 
wiſely are the Bones articulated? How prudent- 
ly the Muſcles contriv'd, and how convenient- 
ly faſtned to the ſeveral Places of the Body to 
produce the neceflary Motions? With what 
Judgment are the Arteries, Veins and Nerves 
ranged? With what Wiſdom. are their Fluids 
diſpos'd in their proper Veſſels? How - carc- 
fully is the Propagation of the Species provided 
for, according to ſeveral Circumſtances ariſing 
from the particular Climate and Element each 


Animal is confin'd to, and how juſtly is every 
Par- 
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Parnicutar 8 for the benefit of the —— 
Compound?” I ſhall have occaſion to purſue 
theſe Inſtances fartlicr hereafter; but any Body 
who is ever ſo little acquainted with the /fru- 
ure of an Animal, cannot but diſcover evident 
Footſteps of Deſign and Contrivance in it, and 
therefore Animals cannot be Self. exiſtent. Theſe, 
vith the preceding Conſiderations on this Head, 
make it very improbable, if not impoſſible, 
the preſent ſtate of things ſhould have been for 
ever of themſelves, without an Omnipotent and 
0l Onmiſtient Ori, 3 I come in the next place 
Its to — Conſiderations that ſeem to imply, | 
VET That this preſent ſtate of things is naturally; 
arts and of it ſelf, tending to Decay and Diſſoluti- 
ru. on, and conſequently, that it muſt of N eceſ- 
n. ſity have had a Beginning. 
ty g V. It has been formerly wn in Section 
d XXVII. of the preceding Chapter, and its Co- 
rollary, that ſome part of the Nouriſhment of 
Animals and Vegetables, and the greateſt part 
requir'd to the Production of Minerals and 
Metals is a watry Fluid, impregnated with 
hat WW ſome other Body, which, by proper Operati- 
ves ons upon this Fluid, is changd into a ſolid 
ids Form, of which but a very ſmall part is ever 
re- refolv'd into Water again, whereby the quan- 
led tity of Water on this our Globe is daily im- 
NS pair d and diminiſh'd; wherefore, if the World 
ch had laſted from all Eternity in the State it now 
ly By we had long ſince wanted both ſalt and 
K "03 "wy 
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tem Water. This Decreaſe of watry Fluids 

on our Globe is ſo-conſiderable; that Sir Ia 
Newton makes one uſe of Comets, in regard to 
us, to be to ſupply the Earth and other P.. 
nets with proper Materials for this . purpoſe: 
For as the Sen is abſolutely: neceſſary for the 
preſent State and Condition of our Globe, 
that from it, by the Suns Heat, Vapours may 
be ſo plentifulty rais d, that being collected in · 
to Clouds, they may fall into Rains, ſo as to 
water and nouriſh- the Earth, for the Procrea. 
tion of Yegetables of all kinds: Or being con- 
denſed on the cooler Tops of Mountains, may 
fall through their Chinks into Baſons and Re- 
ſervatories, form'd: by their hallow and open 

Texture, and thence into Rivulets and Rivers. 
So likewiſe for the Supply and Preſervation of 
the Sea, and other Fluids in the Planets, the 
Comets ſeem requiſite, from whoſe condens d 
Exhalations — Vapours, whatever Liquor is 
ſpent on Vegetation and Putrefaction, may be 
ſupply'd and reftor'd; for all the Vegetables 
are nouriſh'd conſtantiy by almoſt Liquids on · 
ly, and from putrify d Liquors there is a Slime 
conſtantly falling: Hence the Quantity and 
Bulk of oy Earth is continually increaſing, 
and the Fluids, if they were not ſupply'd elſe- 
where would perpetually decreaſe, and at laſt 


fail. Now whereſoever the Decreaſe of the 


- Fluids be fix d, whether in the Planets or Co- 
| wets, it's plain they do decreaſe. in this out 
1 . Stem, 


2 — had che World laded _ 
2 It Evernity; they/nuſthavefail'd ere no, f 
for had the Planets wanted a regular Supply, li 
ſince it is evident they have their Fluids conti- - 
nually turn'd inte dry Earth by Vegetation and 
putrefaction, had the World laſted from all 
Eternity, they had been more parch'd and dix 
than the Deſarts of Arabin ere this times But 
ſuppoſing their Supply regular from the Comets, 

and let theſe Comets be as many as you pleaſe, 

leſs than infinite, yet ſtill, had the World laſted 
from all Eternity, theſe Comers muſt have been 
drain d of all their Fluids, had they been nothing 
but Globes of Water, whereas we know they 
are Maſſes of ſolid dry Matter, like the Planets; 
with large groſs Atmoſpheres: So that it's evi- 
dent, the liquid Subſtance in this our ſtem of 
Bodies is —— decreaſing; which) ſeems 
to imply, tliat this preſent ſtate of things is not 
ſo contriv d as to laſt for ever, and ſo could 
not have been for ever.. | = 
g VI. Ie has been prov'd likewiſe i in ;;chis pre- 1 
ceding Chapter, That the Light of the Sun docs 
daily decreaſe, and that the Body of the: Sun 
does: continually grow cooler; the fame may 
be ſaid of the xd Stars Now had the Sun. 
and f d Stars been from all Eternity, weſhould 
have been reduce d long before this time to a 
ſtate of utter Darkneſs. We are very certain, 
that the Rays of the Sun are impriſon d in our 


Plants and Vegetables, in our Metals and Mine- 
L 4 195 rals, 


1 152 6 eb Dneipies 


e Ss oy pt 


tals, and ate retain'd. by the Action of Bodies 
upon Light; and: ſome part of them by their 
Separation from others, and their being impri. 
ſon'd in theſe Subſtances, and the Action of 
Bodies upon Light, are for ever hinder d from 
returning to the Body of the, un; even ſup- 
poſing it were poſſible, that any Rays emitted 


S 


in, which is not very probable, they being 


oppoſe their Courſe, and proceeding for ever 
in their Rectilinear Direction, where no Bodies 
dalbſtruct them. We are certain likewiſe, that 
the Fountain of our Heat daily impairs; that 
the vaſt Bodycof the dun is perpetually a-leſſen- 
ing and a- cooling; not only by the fuming 
away of his Parts, but by the nearer Approach 
and ſtronger Action of Camets in their Perihelia, 
which carry raff great Portions of his Heat and 
Subſtance. It is very probable, that theſe Specks 
- and/Clouds Which appear and diſappear on the 
Fact ofthe Sum, are Vapours which fume away, 
and fill the Spaces through which the Planet, 
move, or are attractea by th eir Atmeſpheres ; ; and 
the. Comets, i by; their ſo near approach to the 
Sun; fo as to enter into his Atmoſphere, mult, 
without all doubt, carry off conſiderable Por- 
tions of this Subſtance ; inſomuch, that Sir Iſadc 
Newton is of Opinion, that theſe Comets may 
| 8 laſt fall into his 2 to rekindle and (op: 
* ply 


rom that Luminous Globe could return thither 
projected with ſuch a Force and Velocity, and 
letain d by the Attraction of Bodies, where any 


— 
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ply; the Water 27 and CS 2 Stars — 


have diſappea 
ſuch · like Funs, rekindled by the 


'd, and now appear, may be 
Approach of 


Comet, juſt; returning by the fiery Spoils of 


the Sun. And tho theſe Effects be not ſo con- 
ſiderable, as to become ſenſible in three or four 
thouſand Vears (tho if ancient Hiſtories be 
true, this abatement and diminution of the 
Light and Heat has not been inſenſible) yer, 
in an infinity of Ages (this diminution being 
ſtill ſomewhat) the Sun hath been reduc'd to 
the Heat and Light of a Taper long ere this 
time; and we had been involv'd in a more 
than Cimmerian Darkneſs. But ſince we ob- 
ſerve no ſuch Effect as this, it is _ the 
World has not laſted from all Eternity. 


„VII. But that which does infallibly de- 


| Achte, that this preſent ſtate of things both 


had a beginning, and that of themſelves they 
muſt have an end, is, That our Earth, the 


Planets, the Sun and fix d Stars do not move in 
Spaces altogether void, but in ſuch that do 
make at leaſt ſome reſiſtance to their Motions, 
I have ſhewn in the preceding Chapter, that the 


Reaſon why, for Sampl, the Planets move 


| ade theſe Phenets, _ likewidogheds Planets 


attract the Sur; and that (ſince the Planets de- 
ſcribe: Elliptic Orbits about the Sun) the at- 


tractive Force of the Sun upon the Planets is re- 


en H, as the es of the different di- 
ſtances 
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1 7 = >hiotor Hear me e 
= cerorthe Elhprick Orbit from rhe Sun en. | 
ter in its /ocws./ But that beſides; theſe Plaxers 
were driven at firſt; or at the begirining of their 
Motion (ro fpeak ſo) by à Force whoſe Dire- 
ction made an Angle with the attractive Force; 
or that at the very ſame time the attractive 
Force of the Sus exerted it ſelf on theſe Pla- 
_ wets, they were'puſh'd along in right Lines, 
by a Force whoſe Direction Was in ſome man- 
ner or other inclind to that of the Pirection- 
of the attractive Force of the Sun, otherwiſe 
they could never have revolv'd in Orbits. So 
that it's evident; the Motion of the Planets 
about the Sun, is compounded of two different 
Motions in two different Directions, either of 

3 which being deſtroy'd, the Planets muſt have 
4 ſalbn into the Sun, or ſtray d for ever in right 
| Lines ; and tho" the reſiſtance of the Medium 
cannot alter the Centripetal Motion, (fo I call 
that whereby the Planet tends towards the Sun) 
yet if there be any reſiſtance in the Medium 
through which the Planets paſs, the projectil 
Motion (ſo I call the other) muſt decreaſe and 
lin an infinity of Ages) be deſtroy' d. Sir Iſaac 
Newton has indeed demonſtrated, that the Ce- 
Jeftial Spaces thro' which the Planetary and Co- 
metary Globes do move, muſt be void of all 
groſs material Fluids, which might make any 
ſenſible reſiſtance to them: For ſince all Fluids 
reſiſt according to their Denſities, or in propor- 


tion to > the Matter they contain, as has been 
*= already 
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ted to be abſolutely — Met 


3 mentiomd: And — no Taflble reſi 
ſtance has been obſerved to the Motion of the 


through the Mundane Space, on all Hands, 
and in every Point of the Compaſs, without any 
ſenſible diminution of their Motion, of neceſ- 
ſity the Spaces muſt be void of all groſs and 
ſenſible Fluids: Let in the preſent Argument, 
unleſs theſe Celeſtial Spaces could be demonſtra- 
aphyſically void, in 

an infinity of Ages, ſome even ſenſible Reit. 
ſtance muſt have been made to their Moti- 
ons. I readily grant, that the preſent Frame 
of tnings is ſo wiſely contriv'd, that they may 
continue in their preſent Order, and obtain 
their appointed Ends for ſome thouſands of 
Years, without any ſenſible Alterations, and 
that their Uſefulneſs and Advantages do not 
depend on indiviſible Points. But when in- 
finite Duration is the Queſtion, the Argument 
is conſiderably, if not infinitely alter d. There 
are. many Neaſons for ſuſpecting the Celeſtial 
Spaces, through which the Planets and Comets 
move, not to be abſolutely void. Ligbt is a 
Fluid, as has been demonſtrated, and paſſes 
from the fd Stars to us, and from us to them, 


and through all the ſeveral-Sy/fems. The Sun, 


very. probably, throws out ſome part of his 
Clouds and Armoſphere on the Planets ; the At- 
moſpheres of the Planets are elaſtick, and tho 
doubtleſs very rare at great Diſtances from 

the 


s, but that they freely move 


1 nee, — ſoasthatiaSphere 
of Air of an Inch Diameter, of the ſame Denſi. 


ty as it is at the Surface of the Earth, if twere 


Span ded as much as the Air is at the height 
of. a ſemidiameter of the Earth, would much 
more than fill all the Sphere: within the Orbit 

of Saturn: Let ſtill being elaſtick, they may 
tranſmit ſome thin Vapours into one another, 
as. very probably they do, by all their (not al- 
together inſenſible) Attions on the Animals on 


1 out Globe. The Comets ſends Steams and Va- 


pours from their Tails, ſufficient to ſupply the 
Expences of the Fluids in the Planets, as has 
been juſt now mention d. All of them, Planets 
and Comets, have ſome ſecret Influences and 
Actions upon one another, even different from 
e Action of their Attractians; all which 
make i it very probable, if not demonſtrable, 
that theſe Mundane Spaces are not abſolutely 
devoid of ſome extremely thin and rare Fluid, 
whoſe Action, tho not ſenſible in any finite 
time, muſt have been ſufficient, in an infinity 
of Ages, to have deſtroy d the projectil Moti- 
on; and conſequently; long ere now all the 
Planets and Comets had been broiling in the Sun, 
| had the World laſted from all Eternity; which 
not having happen d, it's plain this preſent 
of things has not laſted from all Eternity, 
in the Order we now behold it. 
VIII. The real, tho inſerifible Changes 


and Variations that happen to the Celeſtial Bo- 
dies 


af > 1 


_ 


— — | 
re dies in — in reſpect to one ano- 
ſi ther, in their Motions, Bulks, and natural At. 
re tractions, amount to a convincing Proof, that 
ht the preſent ſtate of things was hor-intetided to 
ch MW laſt for ever, and conſequently, could not have 
dit been from all Eternity. The Regular Deſcrip- 
ay tion of equal Areas in equal Times in the Moon, 
er, (on which all the Philoſophy of her Motions 
al- and Appearances depend) is ſomewhat' diſtur- 
on bed by the Action of the Sun; beſides innu- 
a> merable other Variations in her Theory, which 
he have not all as yet been intirely collected or 
125 adjuſted: All which pretty nearly happen to 
to the Satellits, with reſpect to their primary Pla- 
nd et Jupiter and Saturn diſturbing each others 


m KK Motions near their Conjunctions; ; and theſe 
ch two greater ones diſturbing the Motions of the 
le; leſſer, Mercury, Venus, the Earth, and Mars; 
ly ſo that their Apholia are contin ually changing | 
id, in a progreſſive Motion forward. The reaſon if 
ite MW why the Comets move not in the Zodrack as | 
ity the. Planets do, is, that in their Aphelia they A 
ti may be at the greateſt Diſtances from one 


he another, and conſequently, may diſturb one 
n, another's Motions the leaſt that may be, by 
ich their mutual Attractions ;notwithſtanding which 
ent they ſo far diſturb: one another's Motions, as 
ty, ſcarce ever to return in the ſame Orbit, or 
* in the ſame. periodical time exactly. That the 
ges Wl Motions of the Planets are, or may be diſtur- 
30- bed. by the Comets, in their return into the 
lies „ Planetary 
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8 iche foregoing Chapter, paſt 

| Decreaſe, of the Ss Heat, Light and Bulk, 

an conſequently, of his attractive Force, muſt 

N at laſt leſſen the mean Motion of the Pla- 


notes about him, and conſequently diſturb, alter 
and change the whole ſtate of the Syſtem. 


The 
Approach of ſome of the Comets, in their Peri. 


balia; ſo near the Sun: the reſiſtance they meet 
With in their Motion by the uns Atmoſphere, 
in ſo near an Approach; and the diſturbance 
and xetardation of their Motions they meet 
with in their Aphelia, by their mutual Attracti 
on (being fo lader i in Bulk and __— in Num. 


ſes, I ay, ——— 
ken their Motion, and gradually bring them 


ſo near the Sun in their Perihelia, that they 
muſt at laſt drop into his Body, which muſt 


produce inconceivable Changes in this our Pla- 
netary Syſtem.” The Vapours and Streams ſent 


from the Atmaſpheres of the Sun and fix d Stars, 


and from the Tails of Comets, may, on the 
. Surfaces of the Planets, be chang'd into Water 


and watry Spirits, and then by a ſhow of Heat, 
may: be turn'd gradually into Salt, Sulphurs, 
Tinctures, Slime, Clay, Marle, Sand, Stones, 
Corals, and other Earthy Subſtances, and fo in- 
creaſe the Bulk, Weight and Attractions of theſe 


Planets upon one another; and Dr. Halley, by 


Den ancient and modern Obſervations, 
| has 


all: doubt; the 
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the Weight and attractive Force of the Earth is 
actually increas d. Now tho all theſe Changes 
be inſenſible in ſome hundreds or thouſands of 
Veats, and tho they be regularly irregular (ſo 

to ſpeak) and proceed from conſtant and uni- 


e * . N — : 
; has CD Sor ahe mera: dlcoioin-pl; — 4 


compar d with that of the Earth, is actuallß 
increas d; Which would ſeem to imply, that 


1 


2 Cauſes, yet, in an infinity of Ages back 


ward or forward, they muſt have made, or 


muſt make ſuch Changes in 6ur Syſtem, as 


would not ſuit with the preſent — —.— 
of the animate or inanimate kind of Beings 
now exiſting; and plainly ſhow the preſent 


Rate of things not calculated for eternal Du- 


ration, in the Condition we now behold em, 
and conſequently, that they could not have been 


for ever as they now be. 


- FIX. I have obſerv d in he former Chapter, 


That the beſt Image or Idea we could frame 


of the Syſtems of the Univerſe was, as of a no- 


ble and immenſe Machine, form d upon the ſtrict- 


«ſt Principles of a Divine Geometry, the Whole, 
and its ſeveral Parts adjuſted by Number, 
Weight and Meaſure, all conſpiring towards, 


and regularly attaining ſome great and magni- 


ficent Ends, "whoſe Springs are an immaterial 
Principle (if I may ſo call that of Gravitation) 
which animates the whole and all its Parts; 
an Original Impreſs, or a conſtant efflux from 
the Divine Energy, which enables the whole, 


and | 
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Aud [ iouſly to attain their deſtin d Ends 

and 
0n all the Works of Nature, infinitely many 
and overcomingly ſtrong and great Lincaments 


SF 


ſes.” There are certainly remaining, 


and Tracts of Wiſdom,” Contrivance and De- 
An, fo wonderfully beautiful and raviſhing, 
that ir muſt neceſſarily fill the Hearts of thoſe 


-who take - pleaſure to ſcareh out the Works of 
God, with Joy, Love and Veneration for their 


 Albperfe& Original. But there are many Suſ- 
picions ariſing from the preſent Conſtitution 
and Frame of Ther Univerſe; That it has alrea- 
dy undergone, and may, for the future, un- 
dergo many Changes and Alterations from 
what it now appears; and conſequently, that 


it has neither laſted from all Eternity as it now 


is, nor is 1 20 to continue for ever in its pre- 
ſent ſtate. 
Syftem of ings yet we are certain, its Parts 
and Organs are Material and Corporeal. Now 
it is not in the Nature of Material Organs to 


laſt for ever in the ſame ſtate, eſpecially if we 


join to this Conſideration, that there is no per- 


fectly ſolid and compact Bodies, but that all | 


the Bodies we know of have interſpers d Pores 


and Vacuities, by which ſubtil Matter enter- l 
ing, muſt at laſt diſſolve and deſtroy the Forms 


of Material Bodies; and the Celeſtial Bodies 
being, by reaſon, to be ſupposd of the _ 
Nature with thoſe about us, they muſt, 
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Whatever elſe may be in this 
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time, moulder away, corrupt and change 
their Forms and Figures, and at laſt a ſen- 
fible Alteration muſt. be induc'd upon the 
Face of Things thereby.2.Whence ſoever the 
Motions of the Celeſtial Bodies did ariſe, or 
are continued, yet the Change on the ſolid 
Bodies of the Celeſtial Globes muſt make great 
Changes in their Motions : For tho' it were 
true (as it is much to be doubted) that no 
Motion is loſt; yet if the Texture, Size, and 
Solidity of theCeleſtial Bodies maybe chang'd, 
there may ſuch Changes enſue on the Con- 
ſtitution of the Syſtem, as may make it quite 
a different Thing from its preſent State. 3. 
There are Suſpicions, That the preſent Syſtem 
has undergone ſome conſiderable Changes 


* 


(whether naturally or ſupernaturally is not 


the Queſtion here) in reſpect of the preſent 
Set of Beings that inhabit, at leaſt our Planer. 
The Groſſneſs, Opacity and Darkneſs at pre- 
ſent on the Face of Things, the denſe and 
duſky Atmoſpheres about the Planeta, the In- 
clemency of the Seaſons,. the Malignity in 
the Elements, the Poiſon in Animals, Vege- 
tables and Minerals, all theſe ſeem to be the 
Effe&s of ſome great Change induc'd on Na- 
ture, and not their State, as they immediate- 
ly came out of theHands of an infinitely wiſe, 
good, and powerful Being ; and no Philoſo- 
phy but that of Chriſtianity can account for 
this, which acquaints us with the Degenera- 
cy and Corruption of this preſent Set of 


Rational Beings, in withdrawing their Love 


and 
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162 Philoſophical Principles 
and Deſire from its proper Object, to wit, Inf. 
nite Perfection, and placing it on the Creatures 
and thereby becoming groſs, ſenſual,opaque 
and irregular, and ſo rendring the Change 
of the then Conſtitution of Things neceſh. 
xy. Add to theſe, the Elliptick Orbits of the 
Planets, their ſpheroidical Figures, the Obli- 
quities of their Æquatorial to their Ecliptict 
Planes, the ruggedneſs and deformity of their 
Surfaces, the Suſpicions of ſome univerſal 
Change on the internal Texture, at leaſt of las l. 
our Planet, the diſtant wandring of the Come, . 
and the extinction and re-kindling of the Hnite 1 
Fx d Stars; all theſe, and many more, ſuch Nef Tt 
as I could collect, ſeem, in ſome meaſure, De. Begin 
viations from the Simplicity, Uniformity theſe 
and Facility Nature would obſerve, if not {each « 
forc'd out of her Meaſures, and are ſhrewd not tc 
Suſpicions, that ſome great Changes haveMWvher: 
been made upon the Original Frame of ourMtevol: 
Syſtem at leaſt. Far be it from me from ſug ters, f 

geſting the leaſt Hint towards leſſening or de have 
Preciating the infinite Wiſdom, Beauty and from 
Harmony, undeniably appearing in all the Num 
Works of GOD: All I would infinuate à terial 
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that there ſeems to appear Veſtiges of ſom ttrac 
Alterations in the Conſtitution and Frame muſt b 
of the Univerſe, (at leaſt of that Part of i Center 
which principally reſpects the Human Race Frame 
from its primitive Luſtre and Beauty, auilong e 
that Paradi ſaical State wherein our HolyWudeed 
Religion informs us it was originially conſt{{icte i 
tuted. The Scripture Account of the N Numb 
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ture of glorify'd Bodies, and of the Paradiſe 
of the Faithful, as alſo, of the Labour and 
Groans of the whole Creation under its pre- 
ſent State,accounts for what one who ſoberly 
and attentively looks into the natural Pravi- 
ty of his own Heart, or into the preſent (ii 
ſome ſmall Degree) Gloomineſs, Perplexed- 
jeſs, and Diſtortion of our Syſtem, cannot help 
toobſerve. All which ſeemsevidently to hint 
tous, that the preſent Conſtitution neither 
has laſted, nor is to laſt for ever. 
FX. If the fix d Stars be not actually infi- 
nite in their Number, then this preſent State 
of Things muſt, of Neceſſity, both have had a 
Beginning, and muſt have an End. It's certain 
theſe luminous Bodies do mutually attract 
each other, ſince it's abſurd to imagine Matter 
not to be of the ſame uniform Nature every 
where; and it's as certain, that they do not 
tevolve about any common Center or Cen- 
ters, firice they have been obſerv'd never to 
have varied their Situations or Diſtances 
from each other. Now if they be finite in 
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Senſe, can be greater than another; the ſc 
veral Parts of Relatives or Creaturely [n- 
finites (fo I call thoſe that are generated by 
an uniform, convergent, or divergent Series, 
vide Chap. I. Part 2.) may have finite Pro- 
portions to one another, but true Infinite 
muſt be One only, to which nothing elſe 
can be equal. Space is infinite, as being 
the Place (to ſpeak ſo) of the Divine Lui. 
quity, and having ſome Connexion witl 
the true, ſole, and proper Infinite ; but 
Matter, if it be infinite, muſt either be 6 
by the Neceflity of its own Nature, or by 
the Will of the Creator. Not by the Ne 
ceſſity of its own Nature, becauſe then it 
muſt be e which being already 
demonſtrated falſe,” it's impoſſible it ſhould 
He infinite by the Neceſſity of its own Na- 
* „ ture: 
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. ture: For K it be true. that U is not 


where; that is, it's poſſible it ſhould not be 
mall at all; and 5859 5 0 4 it is alte e 
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rate) perfection, 20055 Fi to 3 Inänitude: ; 
ng of Mand if abſolute Infinitude could be apply* d 
own, Ito a Creature, then, no doubt, Perfection 
1 itz might be alſo; ſo that then an infinitely 
1] to perfect Creature might be poſlible, that 1s, 
real there might be two or more infinitely Per- 
ſirit Nfeds, which is a Contradiction. Beſides, 

e ſes could Matter be infinite, being of thoſe 
7 In-Mkinds of Infinites that have three Dimen- 
bons; by the Analogy and Simplicity con- 
ſantly obſerv'd by Nature in like Caſes, 

it muſt be ſimilar, and equal to the other 
zcual Infinite, to wit, Space. Laſtly, Mat- 
ter is limited, in its own Nature, capable 
of actual Limitations and Diviſions, and 
ſeems properly deſign'd for the Limits of 
Space, which is, in its own Nature, unli- 
nited; and conſequently, Matter "ſeems 
not at all deſign'd to be infinite in its Ex- 
tent. Now, if Matter be not actually infi- 
nite, in a proper Senſe, ſince Space is ſo, and 


Bulks and Sizes, it is impoſſible they ſhould 


be infinite! in their Nu mber; for when the 
NM 3 ü Sum 


* n _ 


N Keligion. 7? 1 165 


|| 
1 5 
E 
© 


erery where, it is poſſible it might be no 


fnce the fix'd Stars are limited in their 


"ee Sore fn, SE RARE + $ * * 
* — . * , - 


3 


IE 
= 
oY 


P oo TT Oy oe ne——————y 
166 Philoſophicat-Principies 
Sum is*finite, and each ſingle Part or Dj. 
viſion of the Sum is finite, the Sum of the 
whole of ſuch Parts cannot be infinite. |: 
is true, we can aſſign no Reaſon for a limi. 
ted finite Number of xd Stars, and iti; 
not impoſſible, but that their Number may 
be as great as Created finite Matter can 
amount to, ſince all the Works of God ate 
immenſe, and worthy of Him who is On- 
nipotent. But ſtill they cannot amount to 
eal and proper Infinity in Number, ſince 
Matter ſeems not capable, in its own N.. 
ture, to be infinite, but deſign'd for the 
Bounds and Limits of infinite Space, and 
the Conveniency of the material groſſer 
Part of animated Beings, who ſeem not to 
be infinite in their Number. Now if the 
* Stars be finite in their Number, or the 
material Part of this Univerſe limited in its 
extent, the Bodies, as the Limits of the 
material Part, being quite free from Aura. 
Sion upon the Side toward the infinite 
Space, muſt yield to the attracting Force 
of the Bodies toward the common Center of 
Gravity of the material Part, and the Bou 
daries yielding, the Bodies next them muſt 
do ſo likewiſe, and ſo on even to the Cen- 
ter; for nothing but an equal Attraclin 
on all Hands, can keep the fd Stars con- 
ſtant in their Places, and nothing but an 
infinite Number rang'd up and down thi 
infinite Space can be ſufficient for this; 
wherefore, fince it has been evidently de 


Stars from us and one another, has been 
delign'd to retard this Effect, as long as the 
Deſigns of Providence may require. 
XI. In the former Part of this Chapter, 
| have demonſtrated the Impoſſibility of the 
Mechanical Production of Animals and Vege- 
tables; and I ſhall have Occaſion in the fol- 
lowing Chapter to make 1t evident, that 


every generated Animal is produc'd from a 


pre-exiſtent Animalcul of the ſame Species, 
and that every Vegetable ariſes from a ſmall 
Plant of the ſame Kind. And it is impoſli- 
ble it can be otherwiſe, upon our Adver- 
ſary's Scheme of admitting nothing but Mat- 
ter and Motion; for if Animals and Vege- 
tables cannot be produc'd from theſe (and 
I have clearly prov'd they cannot) they 
muſt of ET i, been from all Eterni- 
ty; and conſequently, that all the Ani- 
mals and Vegetables that have exiſted, or 
ſhall exiſt, have actually been all in- 
cluded in the firſt of every Species : Or, 
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which is the ſame Thing, that pitching up- 


on any one Indiuidual of either Kind, now 
exiſtent, that all the Animals or Vegetablit 
that proceed from it, were included in it: 
and it, with all theſe, was included in that 
one from which it proceeded, and ſo on in- 
finitely backwards 5 and conſequently, ſince 
there is no new Production, all that are, 
or ever have been of that Species, were once 
actually together included in one infinitely 
remote from this now pitch'd upon; and 
that any finitely or infinitely diſtant Time 
(if they have ſo long exiſted) from their 
Generation or Production, all the Animal. 
included in the firſt of every Species were 
there moving and living Animalculs, and all 
Pegetables included in the firſt of every 
Kind, were there aQually growing and in- 
creaſing {mall Plants. Now, ſince every 
Animal and Vegetable has been prov'd to 
conſiſt of Organs in Number infinite (tho 
if the Organ of Animals be only finite in 
Number, it will as effectually ſerve our pre- 
ſent Purpoſe) it is abſolutely impoſſible, any 
of the Species of Animals or Vegetables ſhould 
have exiſted from all Eternity; for then 

[ d =? INT | 2 0 Met. 
their Number muſt have been infinitely 
many, and the Animalculs and ſmall Plants, 
being Organical Bodies, and conſiſting of 
Parts, and thoſe infinitely many tov, and 
being all included in the firſt of every 
Species, or thoſe infinitely diſtant from the 
preſent Individuals; theſe firſt ones of every 
L Yi | „ 955 | | Species 


at Principles 


1 


r a . 


Parts, yet their Sum, or the Animal or Plant 

is but of a finite Magnitude, either becauſe 
the laſt Organs are infinitely ſmall (as they 
really ſeem to be) or that infinite here is on- 
Iy meant 1n a general, or leſs rigorous Senſe, 
for indefinite, or ſo many that we cannot 
diſtinctly conceive their Number, or give a 
Reaſon for their Limits : But ſeeing theſe 
Animalculs, or Seed-Plants, in this Caſe muſt 
be finite, as conſiſting of Parts, tho' infinite- 
ly ſmall, yet infinitely many in the' firſt 
Suppoſition, and of a finite Number of finite 
Parts in the ſecond Suppoſition: Conſequent- 
ly, had the World laſted from all Eternity, 
he firſt of every Species muſt have been in- 
finitely big: So that unleſs we could admit 
the firſt of every Species of Animals and 
Pegetables to be infinite ly big (and how ab- 
ſurd ſuch an Hypotheſis is, [ leave the Reader 
to judge) it is abſolutely impoſſible, that 
Animals and Vegetables ſhould have been 
from all Eternity ; neither can I ſee how this 
Argument can be evaded, if we admit all 
Animals and Pegetables to proceed from pre- 
exiſtent ſmall Individuals of the ſame Spe- 
ries, included in the firſt of each kind. And 
it is impoſſible this can be otherwiſe, upon 
FT ge, „ „„ 2. Our 
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aer Adverſaries Schome, if the. Mechanic 
70 rodudtion: or | the le | be Imp oſſible, . which I 
think I have clearly demonſtrated. 


XII. Had the World laſted from all Eter- 
nity as it now is, it is altogether: impoſlible, 
but that Arts and Sciences muſt have been 
brought to a far greater Perfection than they 
have as yet attain'd. Let us take, for In- 
ſtance, the Mathematicks : It is certain this 
Science has been more improv'd within 
theſe two hundred Years, than in all the 
Time paſt before that, ſince we have any 
Records; and two or three hundred Years 
more, going on at the Rate of thoſe laſt paſt, 
may carry em to a Height which, we cannot 
now imagine, Now it is altogether impoſ- 
ſible the Improvements already made ſhould 


he loſt, ſeeing they contain Things ſo abſo- 


lutely neceſſary to the Accommodations of 
5 4 they, will as ſoon forget the Uſe 
of Houſes and Cloaths, as the Advantages to 
be reap'd from this Science; . wherefore, had 


the World Eternally been, this Science had 


been brought to its utmoſt Perfection long 
ere now. It may be alledg'd, that Innuda- 
tions, Deluges, Wars and Peſtilence might 
have deſtroy'd all the former Improvements, 
and then we ſhould have been left to begin 
anew. As for Deluges it is impoſſible they 
ſhould have been Univerſal, i. e. Naturally 
and Mechannically impoſſible; for the only 
Philoſophical Account of an Univerſal De- 
luge hitherto aſſign'd, viz. that of Mr. jc 
Fry = | | on 8, 
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of Gravitation, which have been prov'd not 
to be Mechanical, in the Senſe us'd by our 
Adverſaries ; and ſince there could be no 
Univerſal Deluge naturally, (and to allow a 
Principle above Nature, or the eſtabliſh'd 


Laws of Mechaniſm, is to yield the Cauſe) 


particular Inundations could never have been 
ſufficient to have obliterated the Remains 
of Sciences, particularly of this one, which 
by Inſcriptions on Medals, by the Ruins of 
Architecture, by Pillars, Inſtruments, and 
Machines, might have been preſerved in de- 
ſpite of every thing but an Univerſal Con- 
flagration. Beſides, it's meerly precarious, 
to ſay there have been Deluges that have 
done any conſiderable Damage to the whole 
Rational Creation, and may be deny'd with 
the ſame Reaſon it is affirm'd, ſince it is cer- 
tain we have heard of none of any conſi- 


derable Conſequence. It's true, there hap- 


pen'd an Univerſal Deluge in Noah's Days; 
but beſides, as I formerly ſaid, that this was 
nor brought about naturally, we know not, 
if this and the other Sciences had arriv'd at 
any great Perfection before this Deluge hap- 
pen'd. So that we are not certain, if the 
Perfection of Arts and Sciences has been 


much retarded upon this Account. Wars 
and Peſtilences, it's true, have been and 


may be, but thoſe do not no univerſal- 
0 e ſame Time; 
and there are always ſome Countries and 


nciples 


many 
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many particular Perſons who eſcape ; ſo 


that it's impoſſible theſe Things could have 
6bliterated all the, Remains of Arts and 
Sciences. I believe it almoſt im poſſible by 
any Means, except Annihilation, or a gene- 


ral Conflagration, ſo to deface the Memory 


and Remains of all our modern Improve- 
ments, that fome of em ſhould not laſt at 
leaſt ten thouſand Years to come; and yet 
It's certain we have no evident Footſteps of 
Improvements older than three or four 
thouſand Years. In ſhort, this Argument 
holds good againſt every Thing but Univer- 
ſal Deluges; and to admit or ſuppoſe any 
| ſuch to have been, is to yield the Cauſe, 
fince its impoſſible to explain ſuch by the 
Laws of Mechaniſm, or to account for them 
by Matter and Motion, as Things are now ſet- 
tled; and to quit theſe, or to allow any 
thing to have happen'd contrary to em, is 


to admit Powers 8 ſuperior to them, which, | 
for ought we know, might haye produc'd 


that which they can now ſo powerfully al- 
ter. And tho' Arts and Sciences may have 
been at a ſtand for many Ages in ſome 
Countries, yet that is nothing to the whole 
Globe. For ſince that Principle which 
prompts ſome Men to improve Arts or 
Sciences they are inclin'd to, ſprings natu- 
rally in their' Minds, according to the 
Scheme of our Adverſaries, and is neither 
imprinted upon them, nor were the Things 
themſelves reveal'd to them by any ſuperior 
NE . „ "ens 
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Beings; this Principle, in an Infinity of 


89 


Ages, without any Univerſal Deluge, or even 


any particular one of any great Extent, 
muſt of Neceflity have brought Art and 
Sciences, and the other Accommodations of 
Life, to a much greater Perfection than we 
ſee they have nowattain'd. From all which, 
duly weigh'd, it's plain this World has not 
Eternally been as it is now. And indeed, 
the Accounts of our OY an{wer 


very well to the Time aſſign'd by Moſes for 


the Creation of the World. 

XIII. If the Number of any generated 
Thing, which we behold on this Globe, 
does either increaſe or diminiſh continually, 
in any finite Number of Years how great 
ſoever, by any finite Number how ſmall 
ſoever, then this World could not have been 
from all Eternity, in the preſent State we now 
behold it. For had it increas'd in any fi- 
nite Number of Years how great ſoever, by 
any Number how ſmall ſoever, long before 
this Time their Number had been infinite; 


ſo that this poor Mole- Hill of a Globe had 


not been able to contain em: And had they 
decreas'd, their Number had been none at 
all, z. e. the whole Race had been extin- 
guiſhed. But ſince neither of theſe has hap- 
pen'd, it's plain the preſent State of Things 
has not been for ever. It's not eaſie to be- 
lieve, for Inſtance, that the Race of Man- 


kind has been ehbing and flowing, without 
conſiderable Increaſes or Diminutions, from 


all 
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a Eternity. We are certain V. ars, Peſtilences | 
and Diſeaſes, and the other Means of De- 
ſtruction, have not been fewer for theſe 
300 Years by-paſt, than ever they have been 
fince we have had Records; and yet it's 
plain, the Number of Mankind has: conſi- 
derably increas'd in that Time. Sir William 
Petty, from Obſervations on Births and 
Burials has diſcover'd, that in 360 Years 
the Maſs of Mankind is doubled in theſe 
Countries. Had they thus increas'd from 
all Eternity in other Countries, all the 
Planets within our Syſtem had not been able 
to have conta in'd them by this Time; yea, 
if in many Millions of Years they had but in- 
creas'd by an Unity continually, their Num- 
ber had been infinite by this Time. But it's 
plain, both the Number of Mankind, and 
that of other Animals and Vegetables, muſt 
have perpetually increas'd, if the World has 
been from all Eternity as it is at preſents 
And fince their Number is but finite at pre- 
ſent, it's evident, this World has not been 
for ever as it now is. And indeed the pre- 
- ſent Number of Animals does anſwer very 
well to the common Ara of the Creation. 
Theſe two laſt Arguments I have ſubjoin'd, 
not as concluſive Proofs of the Production 
of this preſent Univerſe in Time, but as 
concurring Confirmations of the former Ar- 
ments. . 
FXIV. Laſtly, How improbable is it, that 
this World ſhould have been from all Eo 
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j 2 ls there any thing we ſee in any Part 
of it, or even in the whole, that has any 
other Quality ſuitable to that Cardinal one 
of Self-exiſtence ? We our ſelves are cer- 
tainly the nobleſt Part of this Syſtem we are 
acquainted with; and yet God knows how 


unfit any of us, or even our whole Race is, 


to have ſo extravagent a Complement be- 
ſtow'd upon us as Self-exiſtence, when as 
we can ſcarce be ſaid to be at all, ſo very 
2 Nothing our Lives are in reſpe& of Infi- 
nite Duration. We might, with as much 
Reaſon, imagine Mankind Omni ſcient or On- 
nipotent (which we know too well he is not) 


as Self exiſtent; theſe Qualities cannot be ſe- 


parated; where one is, all the reſt muſt 
neceſſarily be; for whoſoever is SeIFexiſtent, 


muſt neceſſarily and independently be. Ne- 


ceſſarily, becauſe depending only on himſelf 
alone for Being, he may be when and while 


he pleaſes : Independently, becauſe his Being, 


and all that's neceſſary to it, depend on 


himſelf alone. By Selfexiſtence, in its true 


and poſitive Senſe, I mean not only the not 
having a Cauſe of Being, which is but a 
Negative Quality, and concludes nothing 
Poſitive : But by Self-exiſtence here I mean 
Self- origination (if I may ſpeak ſo) or a po- 
ſitive Quality in ſome Being, analogous to, 
or ſomething of that Kind; as a Power to 


give a Being to another is. It is true, we 
have no adequate Ideas of Infinity, Self-ex- 
Ifence, Creation, and the like, and in their 


common 
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common Acception theſe are only negative 


Qualities ; but they muſt have poſitive 


Meanings, or Ideas anſwerable to them, 
and muſt in ſome one Being imply active 
and pofitive Qualities, in their proper and 
* Senſe, tho' we finite Creatures can 


Form no Images of them; and therefore 


the poſitive Quality imply d by Se Hexiſtence, 
in its proper and eminent Senſe, muſt im- 


ply Activity, Power, and Knowledge: For 
Selfexiſtence apply d to an inanimate Thing 


is a Contradiction, a ſelf. exiſtent Body is as 


impoſſible as a ſelf- moving Body; for 2 


Thing to owe its Being only to it ſelf, muſt 


imply more than meer Exiſtence, it muſt 
neceſſarily involve Power, Activity and 
Knowledge. Vide Chap. ad. Part ad. And 
conſequently, whoever neceſſarily and in- 
dependently exiſts, muſt be, in Oppoſition of 
all others; and whoever 1s ſo, muſt be able 
to preſerve his Being in deſpite of all other 
Powers, i. e. muſt be Omnipotent: Whoever 
is Omnipotent, muſt know all Things that are 
poſſi ble to be done or let alone; for he can 
never be ſuppos'd to do that which he 


knows not how to do, i. e. muſt be Omniſ- 


cient; and whoever is Omnipotent and On- 


niſcient, all Things elſe muſt depend on 


him; for being ſo, he may make all Things 


depend of him, if already they did not 


fo. Beſides, other Things muſt depend of 
- Him for the very ſame Reafon, vis. be- 


cauſe he can make 'em do ſo. As alſo what- 
ever 
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ing on nothing, and — inf 
pending on him, muſt. be ſüpreme 

2nd wiſe; ; becdu ſe he knows\all. 
can do all. Things, has no Reaſon nor Cafe 
tu determine him to any Thing that's bad; 
face nothing can hurt him, nor any Power 
zunoy him.; So; that it's very plain, that 
vhoe ver is ſeMexiſtent maſt poſſeſs all the 
other ſuitable Qualifications. And ſince we 
muſt; of, Neceſſity: admit ; ſomething to be 
ſelf exifient// how much more rea ſonable is 
it to believe, that that immenſe Being, which 
poſleſſes all other Qualities ſuitable to that 
of Self Exiſtence, has been from all Eternity; 
and when it was his Pleaſure, has created 
this noble Repreſentatiom efo himſelf, vis 
This beautiful State of Things, which 
bears ſo viſible Gbaracterg of his infinite 
Power and Wiſdom, as ſhall abundant- 
ly be ſhewn hereafter. And this is the 
bind Opinion about the Origination of the 
Univerſe, which muſt of Neceſſity be true, 
linct after the other two, which 1 have 
think) abundantly confuted, this is the 
92 1 Polkble ad Choice. 4 
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. the Exiſtence of a Deity. 


0 * "HAT.there are na S 


Acheiſts, to me ſeems as evident, 
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235 that no Body who has confider'd the 
flatter, can be abſolutely convine'd, that 
three Aagler of a Triangle are not equi] 
to two right ones. The Fool indeed, my 
hive ſaiff in bis Heart there is no God, it, 
lewd and vicious Men may have heartily 
wiſh'd within themſelves, that there were 
no ſecret Obſerver, nor that there might 
be any publick - Prniſhment of their Crimes, 
becaufe it's their Intereſt there ſhould be 
neither: But that a Man of an ordinary 


_ Underſtanding, who has ſeriouſly fer about fat 


the Matter, ant has duly weigh'd the Evi. 
dences for the Being of «a Deity, ſhould at 
laſt come to a full Perſuaſion of his New 
Exiftence, to me ſeems as impoſlible, as it 
is for one who has attentively. read the fir 
Book” of ' Euclid, and rightly underſtool 
what he has read, to be convinc'd, that 
the Sum of the Angles of a right lind Tri 
angle, can be more or leſs than two right 
Anples. It is true, moſt Men think nothing 
of the Matter, and few give themſelves the 
Trouble to enquire, whether there be a God 
or not; they think fuch idle Speculation 
become thoſe only who know not how to 
live, and to make the beſt Uſe of Life that 
may be. And of this Kind of Atheiſts there 
is abundance in the World; for it's certain 
we can never determine any Thing about 
what we never, or but very ſlightly think; 
and there are Millions who hve and dit 
ignorant of many Self-evident Truths, - 
| cau 
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aufe they never took the Pains.to.conlider 


Deity, is a. Matter of that Moment to tha 
Government, of the World, the, neceſſary 
Conſrquences whereof do ſo nearly concern 
the Happineſs or Miſery of every Weide 
rgional Creature, and the Objects that incul - 
cate the Conſideration of it are ſo many, ſo 
different, and ſo conſpicuous,. that none but 
the wilfally blind can withſtand ſuch con- 
I vincing. Teſtimonies. Now tho? the Deman- 
ſration of this great Truth; viz. that there 
in a fue Being, who made and governs: 
this preſent lem of Things, has employ d 
the Care of many wiſe: and good Men, fo 
that none can doubt of it for want of ſuf · 
ficient; Proofs, who will but give them- 
ſelves leave to conſider; yet ſince the Evi- 
dences for it can never be too many, and 
ince ſome are to be . wrought upon by one 
Sort of Argument, others by-another, I ſhall 
here ſet down-thoſe which agreed beſt with 
my Manner of thinking, which are found- 
ed,on. the Principles of a juſter: Philoſophy, 
and a more genuine Explication of Nature, 
than was known till of late. And I have 
choſen. this Way of Reaſoning, the rather 
becauſe our modern Atheiſts have taken San- 
ol? within the Bou nds of Natural Philo- 
„ 14 haps -o 
FU. All the Arguments of the preceeding 
Chapter, are ſo. —— Proofs of 1 Er. 
tence, of a. ſupreme Power, who made and 
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fefent Syſtem US Things. For 
ric could neithe be produed 
fine 1 bf Atoms, neither 
cbuld have been from all Eternity it ſelf 
481 it has been ſufficiently prov' d; and ſince 
tir now is no Body doubts; of Neceflity 
therefore it muff have been produc or 
created," ſome Time or another, by ſonie 
pre-exiſting Power. Now ſince there-is 
nothing elſe in being but this World, unleſs 
we g_m__ that ſupreme Power we are now 
ip —— of ; and ſince it could neither have 

pr ducd from the 'forruitous" Concoutſe 
775 PI 4, nor have been from all Eternity of 


it wmuſt of Neceſſity have bern pro! 

400% by that ſupreme Power, 'whoſe Being 
15 now inquire into. Since then this 2 
| preme Power; of Neceſſity muſt have created 
5 beautiful Sſtem of Things, and ſince 
exiſting independenely, he muſt for ever 
be, and have been; therefore that great 
Power muſt neceſſarily now exiſt, All the 
Difficulty any rational Creature can have 
about the Exiſtence of a Deity, is how to 
conceive his having for ever been of himſelf 
Without a Beginning. Now if we could 
avoid this Difficulty, by ſaying, that this 
Syſtemr” was produc'd by the caſual meeting 
of Home, or by alledging it to have for 
ever been of it ſelf, we might have ſome 
| flight Pretence for our Infidelity. But fince 
this Difficulty does equally lie againſt all 


theſe three Suppolitions (for if the W 
nas 


has apy e ee J * he caſual: Come 

Fallon, then, a, Void, Atoms, and :Motjon, 
ye for even been, without; a, Begjnwng 

f ee 1. it ba J he 5 0 all, 100 


by, —_— very 1 dely, ficulty equal 
and unaveidably urges as BR three cul 
tions ; is it not more reaſonable. and c 
gueus toallox that Being to have been 2 20 
ever of it fel © 08 Aiden Beginning, to 
whom; we may aſcribe, and, who does ne- 
ceſſarily: poſſeſs, all, er kerze Perfe- 
dion, rather than either of: thoſe others, 
which; we know are neither endow'd with, 
dor ca capable of ſuch eminent and ab 
dent Qualities? I will not ſay with 
Cartes, that becauſe in our Conception ef 


25 being . xd erfe@, there muſt be in- 
ee that therefore 


4 


e vo 12 that a to have for 
been ot 


ce . Say COIL 


3 N 3 's u iis 


N 
* * rr _ 


the celeffial EE erreftrial 


ir nrſt to be? It could never 
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* Tom The Fete bb otter: is 2 jo 
Demonſtration” of the Exiſtende 'of 4 

believe no Body doubts, er Tone AG 
xifts 2 Quantity of ſolid Maſs; 8 
were 
tn d; and tho* perhaps in our most ſolid 
es there be more Pores than Parts, ot 
More Vacuity than Solidity, yet there is fill 
ſufficient, not to 1 7 us to doubt of the 
Eriſtence of Matter. Wherefore fince Mar 
ter now actually is, whence, or how came 
ave been of 
it. ſelf, ſince we are certain, that it is 46 
dune — acibe Qualities wh EG 
An ence, in its proper an 

ELL ov to: involve cbenges — 
10 Cauſe for the Being of the Thing 

hich it is apply'd) ie other active Ga 
lities, as Power and Knowledge; 'as I have 
already hinted. But we have already prov'd, 


that Matter cannot move of # ſel% nor when 


ut in Motion can it reft of it ſ#f,” not of 
it ſelf change its Courſe, nor altet its Dire- 
Klon; it can neither change its Figure, nor 
claus, nor Situation; in à Word, it is endu'l 
YG nd Property bur isi. - which is 
egation. "How abſufd is it then, to 
zb ie it could have brought it ſelf into Be- 
ng, when it can do juſt nothing of it ſelf f 
To conclude, could Matter — 


Being, have been ever, and every where, 
ror it muſt be Eternal and Infinite; from 
which, it's plain, that it maſt have been 
every where Uniform, all Variety of Forms 
being a Contradiction, to Neceffity ; it muſt 
have-alſo been immoveable, for had it ne- 
ceſſarily mov'd-in any one Dire&ion, with 
à determin d Velocity, which being impoſ- 
able, it could not Rove mov'd at all; for 


both theſe are-fuch Contradictions to Senſt 


and Reaſon, as none but an Atheiſt Tan 
ſwallow. We may as reaſonably imagine, 
that Non entity ſhould bring it ſelf to be- 
come 2 Poſitive Being, as conceive it poſſi- 
ble, that Matter ſhould, of it f,, for ever 
haye been. Beſides, admitting Matter to 
have been far ever of it ſelf, yet this will 
not ſolve half the Difficulties arifing in the 
Formation and Production of the preſent 
State of Things, as has been ſhewn in the 
preceeding Chapter, and ſhall be now farther 
illuſtrated. Whereas the admitting of an 
infinitely Poceerful and Perfect Being to have 
for ever been, and to have created the ſolid 
Maſs, and out of it to have framed this 
yonderful Syſtem of Things, contracts all 
the Difficulties of Nature into this ene of 
his Exiftence, For as to the Difficulties of 
Creation, they vaniſh quite before infinite 
Power; for Power implies a Capacity to act, 
and infinite Power a Capacity to act every 


Thing, not involving a Contradiction. Where- 


fore, fince Matter actually is, and yet 
„ | | * | It 
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ĩti n ither could have been forever of it {elf 
mor! had it nfor ever beech 2:wonld: that pe. 
move the Difficulties ariſing id the Formy- 
ion of this preſent Syſteni off Things „but, on 
the contrary, would, multiply'*em : Ig it 
not much mbre reaſonable then, to admit 
an infinitely:wiſe Being to have been for 
ever ef himſelf 7 Wherebylalf the Difficul- 
ties, in the conceiving the Manner of the 
toduction of this Univerſe,dovanith at once. 
aug IV. It has been formerly ſhe wn, that 
this Univerſe was not form'd by the ſame 
Laws it is now govern'd, and which, its ſe- 
Veral Parts in their Actions do now obey; 
and there fore, of Neceſſity there muſt habe 
been ſome Power ſuperiour to, and diſtind 
from that of Matter, which form'd this g- 
tem at firſt; and preſcrib'd La ws for its Parts 
afterwards to obferve. We ſee all the Chan- 
ges that now happen in this material World, 
are according to the Laws eſtabliſſ'd in the 

_ firſt Cbapter. But this Syſtem of Things 
could never have been brought into its pre- 
ſent Order, by the now eſtabliſſ'd Laws of 
Nature (even admitting Matter to have been 
erernally exiflent of itſelf) as I have abun 
dantly ſhewn' in th» fri Chapter; neither 
one, nor all of theſe Laus were ſufficient 
to have ſeparated that thin and rare Fluid of 
Light, from the other groſſer and more denſe 
ones, and amaſs'd; it in the dun and fix'd 
Srurs; neither did the Laws of ſpecifck 
Gravity obtain in the Formation and Situa- 
#1  F1 ren 


ion of: the! inner 1 Parts: of our Earth; and 
the other Planets; nor in the Separation arid 
Situation'of the ſeveral Fluids thereof. 
none of the known Laws of Motion was 
the Number, Magnitudes, or Diſtances of the 
ſered Stars determin'd. The Figure, Num- 
der, Denſities, ' Gravitations' upon one ano 
ther, Situations and Order of 'the Planets 
zdjuſted; The Number, Diſtances, and Mag- 
vitudes of the Satellites of Fupiter, the Form 
and Bulk of the Annulus of Saturn limited. 
In a Word, the whole Proceſs of the Forma 
tion of the celeſtial and terreſtrial World, as 
to their principal Parts and Arangements, 
eould be brought about by none of the 
Laws of Motion and Mechaniſm, that how 
obtain in this ſettled State o Things : or 
at moſt, theſe Laws had but a ſmall Share in 
their Production. Wherefore, ſince this beau» 
tiful State of Things has not been for ever ef 
ſelf, nor could be form'd by the Powers 
and Laws of Nature, it is plain, it has been 
produc'd by ſomething ſuperior to Matter 
and its Qualities : And conſequently, by 
that ſupreme Being, into whoſe — we 
are now inquiring. And truly, from what 
has been here ſaid, and a great deal more of 
the ſame Nature, alledg'd i in the firſt Chap- 
ter, it is evident, we can have no Notion of 
the Formation of this preſent State of Things, 
other than what we have of a Planetary Clock, 
or any other complicated Machine, form'd by 


Fhe Hand of a k1lful OPT j where tho the 
Rules 
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Rules of Motion, and Laws af Nature may 
obtain; when it is adjuſted and finiſhed ; The 
Parts of the Machine, : theix F igures, Sizes 
Proportions, and the Connection and fit- 
ting the whole, was brought about by vo- 
luntary Operations, different from, and 
ſometimes contrary to the Law of Nature 
and Motion, whereby it now ſubſiſts a re- 
at Machine, and performs its intended 
tations; which nevertheleſs, it is not of 
itfelf able to perpetuate, without frequent 


Interpofals of the ſame voluntary Powers, 


and the Removal of thoſe Ohſtruſtions and 
Diſturbances, Time, and the frail Nature of 
material Organs muſt bring upon it, And 
tho? this, no doubt, be but an infinitely loy 
and faint Reſemblance of that noble and glo- 
rious Work, yet it is the beſt and moſt ad- 
equate our Imaginationt, without running 


ppon evident Contradictions, can frame, 


V. As the Formation and Diſpoſition 
of the great Bodies of this Univerſe, did ne- 
reſſarily require the Hand of a Being infi- 
nitely powerful; ſo likewiſe did their firſt 
Movement; and impreſs'd Motions, demand 


the Impulſe of an Almighty; Hand to fer 


them firſt a-going. For ſuppoſing the ce. 
leftial Bodies already form'd, and rang'd 


according to their ſeveral Diſtances from 


one another; yet without this Impulſe, 
they had continued unactive, unmoving 
Heaps of Matter. . Now it has been already 
ſhewn, that no Particle of Matter, 2 


ſebves, and therefore it was abſolutely ner 
ceſſary, that ſomething different from them 
felves ſhould put them in 2 Motion, with 
aue Velocity, along the Tangent of their ſe 
yeral Orbits; otherwiſe: they had for evex 
continu'd in the Places, and at the Diftanges 
they. were at firſt ſet. Wherefore, ſince it i 
certain, that theſe glorious Bodies have been 
rolling about thefe four or five thouſand 
Years; and ſince it hath been demonftrated; 
that they are not ſelf: moving, being fai“ 
Miſſes of Matter; ſince it has likewiſe been 
ſhewyn, that * ure _ 
ſome powerful Hand; and what Hand ut: 
ficient for ſuch a Work, but his who is infl 
nite both in Strength and Skill? and con- 
ſequently, he who did ſo great and glori · 
os Things, muſt neceflarily e6. 
F VI. Not only the Formation and firſt In- 
pulſe of the great Bodies of this Univerſe, a- 
ong the Tangents of their Orbita, but their 
Centripetal Impulſes, whereby their Revolu- 
tions, or orbicular Motions, are perform'd, 
did, and ſtill do require a Power beyond 
that of Matter and the Laws of Nature, to 
the Preſervation of their Motion. Sir Iſaae 
Newton has demonſtrated, that to the Mo- 
tion of any of the celeſtial Bodies in an Or- 
bit, there is neceſſarily requir'd two Impul- 
ſes, one along the Tangent of the Orbit, ano- 
d the Center, about which the | 
Jody moves, The firſt being once * 
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does continualiy perfeyefc, +ond:.ncets,o0 
more to bb tene wid, as is evident from: the 
_ ArtLaw uf Nature: The ſecond continy; 

ay draws tlie ccleſtial Body from its reFil} 
un Motion; and forces it into a curvilingar 
Orbit; ſo that it muſt be repeated every 
Minute of Time. Now theſt ſecondary Im; 
pulſes ariſe: from that Univerſal Principle of 
FHetrhdtion, wheteby every Particle of Mat; 
ter, and all the Bodies of this Univerſe, tend 
tb ward one another; and by which the Sun 
being the far greateſt Body of this our S. 
ftem; draws; toward him the Planet, and 
they theirown Satellites,and without which 
they /wobld for ever wander in right Lines 
But! it has been demonſtrated in the {rf 
Gbapter, that this Principle, whereby the Re 
rioluti ans of theſe glorious Bod ies are per: 
form'd, is independent of the Laws of "te 
ebariſm, and o 


ni accidental (no ways en- 
tial) to Matter but implanted therein by 
fome extrinſick Power, and conſequently 
(fince it muſt be repeated every Minute) 
muſt be perpetuated in it by fome-uninter; 
rupted Influence, or by the perſevering E 
nergy of the firſt Impreſſion. And ſeeing 
there is nothing ii Nature but Matter, and 
the Powers thereof, unleſs we admit that 
ſupreme Being for whoſe Exiſtence we com 
tend; therefore the Revolutions of the ce. 
leſtial Bodies, in their ſeveral- Orbits, do ne- - 
ceſfarily infer the Exiſtence of a, Deity.....'; WW tions, 
ea n 1.4 0 Vt 208 0 
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Mechaniſm, (that all Animals and Vegetables 
that ever were; or thall be, were all created; 
or form'd at once, as ſhall be afterward! 
ſhewn) and that all theſe are abſolurely un- 
accountable from the Laws of Motion, and 
conſequently; muſt ſpring from a Principle 
independent of, and altogether above the 
Powers and Properties of Matter. Now, 
whenever we forſake the Powers of Matter, 
and the Laws of Mechani ſin, we neceſſarily 
muſt have Recourſe to the Exiſtence of ſome 
Powar ſuperior to, and independent of Mat- 
ter, and all its Laws and Properties, and 
conſequently, to that infinitely perfect Being, 
into whoſe Exiſtence we are now inquiring 
ſince there is nothing beſides Matter and its 
Properties in the World, unleſs we admit 
the Exiſtence of that ſupreme Being. 309 
VIII. The ſpontaneous Motions of irra- 
tional, and the voluntary Motions of rational 
Animals, the Freedom of Will, and Liberty 
of chuſing or refuſing in the latter ; and, in 


2 


n | a Word, 


xo Philolaphieal”Plinciples 

a Ward, allthe Appearances of Nature,which 
are above the Powers of Machauiſm (which 
e innumerable) are fo many undeniable 
preſent Stam of Things has not been from 
all Eternity, of ſelf, and ſince theſe are al- 
low'd to be above the Powers of Mecheniſm, 
they muſt have been produc'd by ſome Poy- 
er ſuperior to thoſe of Mechamſm.. But no 
Power is ſufficient for thoſe, but his, 100 


a lane does great and marvellous Things; who 


adjuſted all the Parts of this noble Fabrick by 
Number, Weight, and Meaſure; and rhere- 
fore he that brought about all theſe glori- 
ous Things, He who alone does Wonders, muſt 
3 1 #77 5, 3.901 een ee 
-$ IX. The Preſervation of the Being and 
Faculties, both of the animate and inanimate 
Part of this Syſtem of Things, does neceſſa - 
rily require the Power, and conſequently, 
the Exiftence of a Being abſolutely perfect, 
i. e. of 3 Deity. For ſince this Syflem of 
Things has not been from all Eternity, of it- 
ſelf, as we now behold it; and ſince there 
is no neceſſary Connection between the Be- 
ing of any one Part thereof, or of its Facul- 
ties this preſent Moment, and their Being 
the next; and ſince we ſee both have been 
reſerv'd for 2 conſiderable Time: This 
1 of the Being and Faculties of 
Things can never be accounted for, without 
having Recourſe to an Almighty Power, which 
may be ſufficient for all Things not in volv- 
ie © | ing 
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ing a Contiadiction; and therefore that O- 
bent Being, endow'd with this Power, 
muſt neceſſarily be. It is true, Things (as 
they are how conſtituted by infinite Power 
and PerfeFion) once brought into Being with 
ſuch and ſuch eſſential Qualities, may be 
ſuppos d to perſevere and continue in Be- 
ing, and in Poſſeſſion of their Qualities, till 
ſome Cauſe deſtroy them, or alter their Na- 
tures ; but, if we reflect upon the poſſible 
Manner of their now Being, that is, the Pre- 
fervation of their Being and Qualities, it - 
can never be conceiv'd, without having Re- 
courſe to an infinite Power. For either 
Things now being, were for ever ſo; thar 
is, were ſelf-exiſtent, that is, are neceffarily- 
exiſtent, tbat is, are incapable of Motion, 
or Variety of Forms, which I have for- 
merly ſhewn, which is a Contradiction: Or 
they were brought into Being by an infinite 
Power; that is, had an active energy impreſs'd 
on them, to perſevere in their Being; that 
is, are continu'd in Being by Virtue of an 
original Impreſs from an Almighty Power ; that 
is, owe neither their firſt 2 nor their 
Being now, to themſelves nor their eſſential 
Natures, but to an Almighty Fiat, which 
both produc'd them into Being, and impreſs'd 
on them a Power or Virtue to continue their 
Being, which, if poſſible, being ſubſtracted, 
they wou'd without any other Cauſe ſink 
imo their Primitive Nothing. Without all 
Peradventure, the Works and Gifts of God are 
N without 
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eithaut' Repentante, they are all immortal 
= and; eternal in their Beings, and eſſential 
Natures, as partaking of his own Immortal; 
u and being all of them, in a higher or 
wer Degree, Images and Copies of his Being 
and communicable Per fections; and tho 
poſſibly he might have given them different 
Natures and Conſtitutions at firſt, from what 
they now have; yet being now conſtituted fene. 
and form'd into ſuch Beings, it may be 
doubted whether he can deſtroy the eſſen - {elle 
tial Natures of Things thus conſtituted, an ceſſa 
nibilate theſe he has made, or eſſentially com. 
alter. their Natures, without counteraRing theit 
himſelf; which ſeems a Contradiction in Natu 
infinite Perfection. There is no Doubt, of th 
they may paſs through infinite Varieties Nd 
of Forms and Modifications; and this our 
Syſtem, or the Syſiem of the whole Uni- fene 
verſe, with all its Inhabitants, may be Dir 
chang'd into greatly different Shapes and I Able 
Modifications; yet their eſſential and gene- 
ical Natures muſt be preſerv'd and ſubſiſt 
for ever. Not by Virtue of their once being ¶ ſerue 
brought into Exiſtence, which may be con- e 
ſider'd as a Tranſient AF that ſubſiſts no more, 
but by an active permanent Principle of In- 
mortality (ſo to ſpeak) which is communt- 
cated to them from the Divine Nature, as 
being his Images, and Emanations from him, 
Vhereby being once brought into Exiſtence, 
they are enabled to continue in their Being 
and Natures. There is nothing more evi- 
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deut than that God oed treate nothingibut 
what ſhau id be, in a higher or lower L rer, 
in Image or Copy if has infinite Perfedtlons. 
The Effect muſt have ſume Reſemhlance to 
the Cauſe, but this can never reach he- 
yendente or - Selfoexiſtence in à proper and 
ſtrict Senſe; that were ; plain Contradiction 
to Mention, or being ꝓroduc d- So that Per- 
ſeverance in Beirig in Creatutes, cantiot he 
the neoeſſary Conſequencegof their Being; 
elſe being onde produc'd, they wou d ne- 
ceſſaril | continue /1n::their Being, and be- 
come Independent fot: the Continuation of 
their Being, which is Inconſiſtent with the 
Nature of Breatures; hut the Centinuance 
of their Being is, by à Virtue or Exergy,ite- 
riv/d from the Bing Immortalityl of 
which! their Being, aud petſevering in Exi- 
ſtence is a Copy .and:Reſemtblence; and gsthe 
Divine Immortality is not a dead inactive Prin- 
ciple, Aike a vis inert ia 3 ſo neither is the 
Copy thereof in Creatures, but a: living 
active Principle; which: once impreſs ds pre- 
ſerves created Things in tlieir Being and 
eſſential Qualities, without the Neceſſity of 
2' continual: Inter paſition-. This may be 
more eaſily underſtood hy camparing it with 
the Nature of Attraction or Grauitatian, and 
with the Nature of Motion in Bodięs. (II 
think it pretty evident that Actiadtion is not 
eſſential to Matter as ſucli: For were there 
an univefſal Plenum, or no Vacuities in the 
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being, and no Motion, (neither of which 
imply a Contradiction) then Matter might 
be conceiv'd without Gravity, or at leaf. 

it is Gravity without Effect, which in an 
active Principle, is much the ſame Thing: 
And therefore it is highly. probable, that 
Gravity is a divite Energy impreſs'd on Mat. 
ter. Of the ſame Kind of Qualities, in 


Bodies, is Motion. And all the Motions in 


the Univerſe, not depending on Attractin, 


muſt have been originally impreſſed by 
Cauſe different from Matter, fince it has 
been demonſtrated that Motion is not eſſen- 
tial to Matter. Now it is plain, Motion is 
an 4@ive Principle, which is continu'd by 
Virtue of the firſt Impre/ion and:is not efſen- 
tial to Bodies: After the ſame Manner like- 
wiſe may Attradbion be conceiv'd to be. And 
with due Regard to the different Kinds of 
Qualities, in a proper Analogy, we may Res- 
ſon concerning that Principle of Self. pre- 
ſervation in all created Things, whereby 
being once brought into Exiſtence, they at 
enabl'd by Virtue of the firſt Energy to pre 
ſerve for ever their Being and eſſential Qui 
lities Anduniverſally we may reaſon thus 
in a proper Analogy, about all 5 Copies, or 
Images, in the Creatures, of the particular 
Divine Attributes communicated to them, 
except 22 and Independency. They 
all, not being meerly inertes potentiæ, but 
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Life and Activity being effential to then 


all, ina higher or lower Degree. Now = 
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kt Being and Qualities, does not flow from 
the Nature of Things when brought into 
an Exiſtence, (elſe they wou'd now being pro- 
s: duc'd, exiſt neceſſarily) but ſuppoſes an E- 
ut 12727, or active Principle communicated to 
it. them, by which they continue to be. The 
in WM Ociginal of this communicated Principle, the 
in Great and e Origin of all Being and 


berfections, muſt. neceſſarily be. 


mM, | | 
28 FX. But that Argument for the Exiſtence 
2s of a Being infinitely perfeF, who made and 
n- governs this Syſtem of Things, which. of all 
is others affects me moſt, is, that it is altoge- 
cher impoſſible this Univerſe cou'd have 
n-M been better contriv'd, or more compleatly fi- 
e- niſh'd, than it is, had infinite Wiſdom firſt 
id zdtually deſign'd it, and then put the Deſign 
of in Execution. Or, which is the ſame, there 
U. ire legible and indelible Chara@erg of infi- 
ente Wiſdom, in the Contrivancè of the whole, 
ind of the ſeveral Parts of this admirable 
re Fabrick of the Univerſe; and it is altogether 


Angels, to mend any one Part, or to con- 
tive it better, or even to find out any real 
Defe& therein, due Regard being had to 
the univerſal Benefit of the whole Syſtem ; 
„and to the particular Natures and Diſpo- 
tions of the Inhabitants of its ſeveral Parts. 
ut or in the Contrivance and Adjuſtment of 
the ſeveral Parts of this noble Machine, 
ei here the Choice is various, and ſome- 
E „ times 


ch this Principle of the Preſervation of their 
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fon ; for Matter ſeems not capable in its 
rti- Nature of being infinitely propagated. 
fii- Moreover, let us conceive the glorious Body 
his of the Sun, fix'd in the Center of Gravity 

ber near it) of this our Syſtem, and in the 
In common Center of Motion (or focus) of all 
es, the Planetary Orbits. And then next to him 
ite Mercury ſhall make his oval round, but fo 
. gear him, that we can rarely obtain a di- 
ge flint View of him, he being ſwallow'd up 
d:Malmoſt in the Light of the Sun. Next to 
Mercury, is our beautiful Morning and 


Jil 
Evening Star Venus: Next Venus, our Earth, 
le, with its Attendant the Moon, perform their 
4. friendly Courſe, and meaſure out the Year. 
al Beyond our Earth, Mars, ſingly and alone, 
WW revolves about the ſame Center; next to 


Mars, Jupiter, the Jargeſt of the Planers, 
with his four Satalites turn round in Con- 
cert; and laſt of all, Saturn with his five 
Guards, and his ſurrounding Annulus or 
Ring, deſcribes the remoteſt Orbit, and con- 
cludes our Syſtem. 

XII. For the Eaſe of the Reader, in 
going through the following Parts of this 
. 1 93 Diſ- 


„„ 4 


* 
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Diſcourſe, I ſhall ſet down here the Nun. be! 
bers that repreſent the Periods, the Diane ff 
ters, Diſtances, Gravities, and Quantities of M #27 


Matter, in thoſe of the Celeſtial Bodies 
which have afforded any Grounds for de. 
termining the ſame, as Mr. Whiſton has cal. 
culated moſt of them from the lateſt Obſer- 
vations, by Sir Iſaac Newton's Rules. 


The Periodical Times of each Planet s Revoly- 
tion about the Sun. 


„T. D. 8 
7 „ ee o88 8 The 
The Fo 4 5 4 8 | OO 224 18 _ 
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N Wer | Space of | de * 
aturn 30 Oo © 7 e 
enu 
The midal im of the Planets v0 Merc 
the Sun. 3 
Mercury. I di. ——.— Statute The : 
Venus nt ——.— Miles 
The Earth L from 4 2 1 each INF 
Mart the ? os 2242000 5000 The 
Fupiter 11 Sun Linz) 3: Paris Mar. 
Li 8 | ! Feet. The 
Merc 
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Fupiter's ooo? 
Saturn's 00028. 
The Earth's oo001T 

The Moon's o0000;7 


The Dyzameters of the Sun and Planets. 


The Sun's 494100 
18 Saturn's 043925 
06 Ml Jupiter's 552522] Statute 
oo Mars 002216; Miles each 
oo The Earih's 08202 K® 5000 Paris, 
o The Moon's 002223 Feet. ; 
W £04941 
1m Ml Mercury's | 002717 | 


The Diameter of the Celeſtial Bodies in Em 


ET 2 gliſo Meaſures. 
ny Diameter. 
The Sun 822138 
Mars 4875 | 
The Moon 2175 ES, 
Mertury 2748 > Engliſh Miles 
The Earth —_— 
Saturn 93451 | | 


Jupiter 4220553 
5 — Toe 


\ 


The W aghe 0 of Bodies on the Surface f the 


Sun and Planets, 
| | 'T * Sun ; : ICCOO 
On the Sur- he Fart 2 
face * Huiter oOcdogi 
| The Moon 00630 
Saturn 00536 


The Denſe ties of the Celeſtial Bodies. 


The Moon's 700 * 
The Earth's $97 - 


* 


The Sun's 100 
Jupiter 8 076 
Saturns O60 


The Periodical Times of the Satellites of 
Jupiter. 
2 


1 d. 1. 28% 3 d. 2 h. 17. 
. 
7d. 3 h. 59 16 d, 18 b. 33 


The Diſtances of the Satellites from the Center 


792 5 Jupiter. 
Flamſtied by | 
the Eclipſes 2 | 2 1 4 | | 
of the Satel. {|5. 5788. 875. 14. 179. 24. 903 Semidia- 
From the Pert-[5, 57808. 873.14. 168.2 80. meters of 
odical Times, | +6 * af. "ij | | * [ Jupiter. 
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| wonderful are the Works of Nature? Such- 
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The Periodical Times of the Satellites of | 
ES Saturn. 1 


5 1 = boo | 
I d. 21 h. 197. gr. 2d. 16 h. 41. 27”, 


. 


4d. 13 h. 477-16”. 15 d. 22 h. 4. 117% 


Ly 5 5 pp 
79 d. 7 h. 53+ 57 


The Diſtances of the Satellites from the Center 
1 of Saturn. 

1 2 3 4 5) Diameters of the Ring of 
+ 3312+ — i 


The middle Diſtance of the Earth and Pla- 
nets compar d with their Periodical Times. 
SE a0 8 
vation. $954x98 522520 152350 100900 72358 38585. 
According to ; 
thePeriodical 5953806 520116 152399 100000 72333 38710. 
Terms 5 : | | I 


The Times of the Revolutions of the Sun and 
lanets about their Axes. 


The Sun in 25 Days Jupiter in 10 Hours 
The Earth in 1 Day Mars in 247 Hours 
The Moon in 29 Days Venus in 23 Hours. 


F XIL What a beautiful Scene of Things 
have we here? How ſimple, and yet how 


like 


— 
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like are all the Effects of infinite Wiſdom, 
her Foundations are plain and ſimple, but 
her ſuperſiruFure, various and wonderful. 4 
Her Cauſes few, her Effects innumerable. b 
Her Courſe the eaſieſt and ſhorteſt poſſible, ; 
and her Means the feweſt that can poſſibly zb 
bring about her Ends. Let us but conſult 555 
the Books of the old Aſtronomers, and we 4 
will then have ſufficient Ground to admire 

the frugal Simplicity of Nature, in this neat 
compact Syſtem; we ſhall ſee there what 
ſorry, perplex'd Work they made, with 
their Cycles, and Epicycles, their carrying, 
and equating, their Concentrick and Excen- 
trick Circles, their Stations and Retrograda- 
tions, their ſolid Orbe, and the perpetual 
Change of the Axe of Motion, in the ce- 
leſtial Appearances: Such a ſtrange ꝛngeo- 
metrical and contradictory Syſtem they made 
of the Heavens ; whereas from theſe few 
plain and ſimple Poſitions, all the Appea- 
rances of the Heavens, are accounted for, 
with wonderful Conſiſtency and Facility. 
SF XIV. The Sun being a huge Body of 
liquid Fire, brought into Fuſion by the Force 
of his Heat, and thereby ſending out Oceans 
of that thin, active Fluid, which is the 

Medium of Light, and the Cauſe of all Heat, 

turns round his own Axe, from Weſt to 

Eaſt in about twenty five Days; which 

ariſes from his firſt Being put into ſuch 2 

Circumg yration, after his having been ſea- 

ted in his Place. And there being little or 

no 
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no'Refiſtance in his Region to retard his Mo- 


tion, it has continu'd ever ſince, and will 
do, till the Conſummation of all Things; 


by Virtue of that firſt impreſs'd Gyration, 
and the firſt Law of Nature. His Motion 


about his own Axe, has been diſcover'd by 


Spots on his Surface, and his Fluidity, from 
his leſſer Denſity, in Reſpect of ſome of the 
ſolid Planets, (ſome ſolid Bodies being more 
denſe than moſt Fluids are) his Sphericiry, 
and that all Bodies heated to ſuch a De- 
gree, as the Sun muſt neceſſarily be, muſt 
certainly be vitrifp'd; that is, muſt continue 
in a Fluid State, as long as this violent 
Heat laſts. Beſides, the Fountain being in 
Reaſon to be ſuppos'd of the ſame- Na- 
ture with the Streams, ſince the Rays of 
Lightare molt certainly, a thin, rare, active 
Fluid : Much of the ſame Kind, with due 
Regard to the Circumſtances, muſt the 
Light in the Body of the Sun be; the 
greateſt Difficulty, is to conceive how this 


Globe of liquid Fire ſhould be able to pro- 


ject his Beams with ſuch Velocity and Force, 
ſo as to be able to diſſolve every thing al- 
moſt. That which may contribute to help 
our Imagination here, is what may be daily 
ſeen at a Smith's Forge, when the Iron is 
ſo much heated, as to run into Fuſſon, it 
ſends out copiouſly -on all Hands, Streams 
of liquid Fire : All ſulphureous Bodies like- 
wiſe emit, and iſſue out liquid Flames, or 
2 | burning 
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burning Smoak; which by Reaſon of the 
greater Gravity of the Circumambient Atmo- 
ſphere, is forc'd upwards, but if there were 
no Atmoſpbere, theſe Flames would be pro. 
jected every way equally. Now, as Bodies 
act upon Light, by emitting,. refracting, and 
reflecting it; ſo Light acts on Bodies in 
heating them, and putting their Parts in a 
vibrating Motion, wherein Heat conſiſts, 
And when their Parts are thus heated, or 
put in Vibrationt, beyond a certain Degree, 
they emit Light, and ſhine, and this Emiſ- 
fion is perform'd by the vibrating Motions 
of the Parts. So that ſuppoſing the Sun 
4 great Body like our Earth, vehemently 
heated, that is, having its Parts ſet in- 
to vehement Vibrations, theſe Yibrations 
_ of the Parts of the Earth wou'd force- 
ably project, and violently thruſt forth 
 tmmenſe Oceans of this ſubtitle Fluid ot 
all Hands; ſo that as Light produces 
thefe Vibrations on the Parts of Bodies, 
thefe YVihrations in Bodies, are the Cauſe 
of this Emiſſion of Light on all Hands. 
Every fingle Particle in Bodies, when put 
in this vehement vibrating Motion, pro- 
pelling, in its Turn and Return of Vi- 
ration, a Cylinder of Light, equal to its 
Section, tho its Center, and the Sum of 
all the Particles of the heated Body 
urging ſo many ſuch _ Cylinders on all 
Hands, as is the Number of ſuch vibra- Abo 
bell? ting FO] 
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ting Particles. The greater Quantity of 
Matter, and larger Dimenſions of the dun 
in Reſpe& of the Planets, makes him fuffi- 
cient for all the Expenſes of Light, he lays 
out upon them, whereby his Bulk and Heat 
is conſtantly diminiſhing, as alſo, for drawing 
all the reſt of the Planets, and their Satellites 
towards him; for, as has been formerly in- 
ſinuated, the Force of Attradlion of one Bo- 
dy upon ſeveral others, at the ſame Diſtance, 


is as their Maſſes, or Quantities of Matter: 


Wherefore, ſeeing the Sun contains a grea- 
ter Quantity of 'Matter by very far, than 
any of the Planets, the Sun muſt neceſſari- 
ly draw the Planets with their Satellites to 
him; which wou'd have unavoidably come 
to paſs, had not the Planers, at the Inſtant 
they were ſeated in their Places, receiv'd an 


Impulſe, which drove em along the Tan- 
ge of their Orbits; and had not theſe two 


Motions been ſo exactly counterpois'd, that 
neither of them ſhould over-power the o- 
ther. Theſe with the ſmall Reſiſtance they 


meet in their Courſes, and the Force of the 


Attraction diminiſhing, as the Squares of 
their Diſtances increaſe, has made 'em ever 
ſince revolve in their Flliprick Orbits, in one 
of whoſe Foci, the Sun is ſituated: And 
what is here ſaid of the Cauſe of the Prima- 


y Planets Motions about the Sun, may be 


underſtood of the ſecondary Planets Motions 


about the Primary ones. All the Planets re- 


volve 


* 6 ad bi. Ab ttt 


volve about, the Sun in Elliptick Orbits, or 
ſuch as age not very far differentfrom them; 
as alſo, moſt of em turn round their own 
Axes from Welt to Eaſt ; the Earth in twen- 
in about an Axe, which is in- 
clin'd to the Plane of the Ecliptick 66 De- 
grees: And in its Motion about the Sun, 
this Axe of the diurnal Rotation, obſerves 
always a Paralleliſm with itſelf; the Reaſon 
of which is evident, for if a Sybere move 
about an Axe, this Axe (there being no o- 
ther Motion ſuppos'd in the Sphere) is im- 
moveable, while in the mean Time every 
Point in the Sphere deſcribes a Circle about 
this Axe; and therefore, if a Sphere move 
either in a curve or ſtrait Line, and at the 
ſame Time, turn round its Axe, the Axe 
ſhall always continue parallel to that Line it 
was firſt parellel to; for that Impreſſion 
which perpetuates its Rotation upon its Axe, 
and the Impulſe along the Tangent of its 
Orbit, are two diſtin& Motions, which ne- 
ver interfere, and ſo each of them muſt con- 
tinue the ſame as if the other were not; ſo 
that every Body turning about its Axe, and 
at the ſame Time deſcribing a right or curve 
Line, muſt of Neceſſity retain its Axe pa- 
rallel to itſelf, if nothing elſe diſturb it. 
Jupiter, likewiſe, Mars, and Venus, and our 
Moon, do alſo turn round their Axes, from 
Weſt to Eaſt, and would retain this Pa- 
ralleliſm, if not diſturb'd by Foreign Vio- 
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. | The Setllites of Jupiter _—_ Se- | 
turn, do likewiſe turn round: their Aves, : 


as is evident from hence, thatThey, like 
our Moon, turn conſtantly the ſame Face or 


Diſe toward their primary Planets; and it is 


not improbable, that the others in which 
we have not had the Occaſion of obſerv- 


ing the like, may alſo turn round their 


Axes; that in a Revolution about the Sun, 
they may, in all their Parts, oftner than 
once, enjoy his Light and Heat; for it is 
from this Rotation of our Earth upon its 
Axis, that we have the YViciffitudes of Day 
and Night, and from the Paralleliſm of the 
Axis to itſelf, in the Earth's Revolution 
about the Sun, and its being inclin'd to 
the Plane of the Ecliptick, come the beau- 
tiful Seaſons of the Year, Summer and Win- 
ser, Spring and Autumn, which are of ſuch 


Comfort and Uſe to its Inhabitants. From 


the Opacity of the Moon and Planets, and 


their Sattellites, and the Obliquity of their 


Planes to the Plane of the Ecliptick, toge- 
ther with their diurnal and annual Mo- 


tions; and ſome of em revolving in Or- 


bits, within one another, their Phaſes, their 
appearing and diſappearing, their total and 
partial Eclipſes ariſe. „ | 

_ F XV. Since their Solidiry and Opacity, 
the Similar Nature of their Orbits, * their 


Satellitious Attendance, their Revolutions 
about the Sn, and their Rotations about 
their 
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their Axes, their Gravitations and mutual MW reſiſt 


Attra the Proportion of their Periods Ml Pow: 
to their INances from the Center of Mo- how 
tion, the equable Deſcription. of Area's in imme 
equal Times. Since, I ſay, all theſe and MW Bodic 
many more Particulars are exactly the ſame IM huge 
in our Earth, and the other Planets with ſpect 
their Satellite; it is not improbable, that N renda; 
may be alike in other Things, and but t 
That they may have Inhabitants, both ra- Mand b 
tional and irrational, Plants and Vegeta- Mile C 
bles, Water and Fire analogous to, tho' not ful A 
of the very ſame Nature and Conſtitution Wor to 
with ours ; and ſince our i'd Stars are ex- MFcllo! 
actly of the ſame Nature with our Sun, as Body 
ſhall be afterwards made appear, it is very Naar: 
Hkely that they have Planets, and theſe ¶ furniſ 
Planets have Satellites, and theſe Planers and Ithe ot 
[Satellites have Inhabitants, rational and ir- Parts, 
rational, Plants and Vegetables, Water and ninly 
Fire anale gone to thoſe in our Syſtem. On them 


"theſe Suppotitions, which not only are not 
abſurd or contradictory; but on the con- 
trary, highly probable, as thall be after- 
wards made appear more fully; what 

a noble and glorious Fabrick would pre- 
Fent itſelf to our Imaginations > How 
is it poſlible for any. one who had this 
Len of the Univerſe, to think it polli- 
ble, ſuch a beautiful Sem cou'd hives 
deen produced without infinite Wiſdom ? 


; None but the Wilful or Obſtinate, * : 
re 
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d Bodies of the ß Stars, thoſe: vaſt and 
e huge Bodies of ſome of the Planets (in re- 
h ſpedt of our Earth) with their noble At- 
it N endance, were made for no other Ufe 
d but to twinkle on us in Winter Evenings, 
- Mind by their Aſpect to forbode what lit- 
-le Changes of Weather, or other pitt- 
t ful Accidents were to be expected below, 
n or to be peep'd at by ſome. poor paltry 
- fellows of Aſtronomers > Or can any 
is Body force himſelf to think, that all Ani- 
y sale and Plants, have been exhauſted in 
e Mfurniſhing out this poor Corner, while 
d the other more glorious, great and noble 
r- MWearts, are left deſtitute and bare? Cer- 
d ainly they muſt have a great Opinion of 
n themſelves, and of their own Habitation, 
't who can think ſo poorly of the reſt of 
„the Univerſe. It is true, from the great 
Reſemblance, and Analogy, between the 
greater material World, and the leſſer one, 


of an Animal Body; and from this D- 
* eerbeſit, of new Worlds, and new Setts of 
is Living Creatures, it is bearing hard, up- 


on the noble, and glorious CE conomy, of I 


jc the Redemption of lapſed Creatures: By 
* Feontining it to a dirty Mole-Hill of a ſin- 
d Wele Planer, ſome pious and enlight'ned 
l FP Perſons, 
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Perſons, have taught, that as ih an An 
mal Body, the Brain, the Heart, the Lung 
the Liver, the Guts, the Spleen, and all 
the infinite Number of Conplobat atid Con. 
glomerat Glands, had their feveral diſtind 
Uſes, for purifying, refining; and ex1l. 
ting, the neceſſary Juices and Spirits, ot 
for ſecerning, and throwing off, the noxi- 
ous ones; arid yet all this Complex and 
infinite Variety of noble and wonderfully 
contriv'd Organs, were deſign'd ſolely fot 
the Preſervation of one Animal and the 
Propagation of its Kind. So in the ges. 
ter material World, all that infinite Varie- 
ty of Stars, and Planets, might be fot 
purifying and ſubtiliſing, concocting and 
prepàring the Aſtral Influences neceſſary for 
the Preſervation, Propagation and comforts- 
ble Support of the ſeveral Serrs of Cre: 
tures inhabiting this ſpoil'd, defac'd, and 
ruinous Globe of the Earth. Whatever 
may be in this, I ſhall proceed in ſuppo- 
fing, the Planets to be inhabited, and that 
the fd Stars have their Planets and In- 
habitants, yet they are not of the ſame 
Nature and Conſtitution with thoſe of 
our Globe, as is evident from the diffe- 
rent Degrees of Heat and Light they en- 
joy; as alſo from the different Vicifl: 
tudes' of their Day and Night, and the 
Seaſons of their Lear. Mercury is three 
Times nearer the Sim, than we, and con- 
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hot Religion; 217 
ſequently enjoys nine Times as much:Heat 
ind Light, Re never removing twenty eiglit 


all N pegrees from the | vaſt Body of Light; 
C. Jrnur enjoys twice as much Heat :and 
int Light, and her Motion about her Ae is 
Aal. ¶ perform'd in twenty three Hours, and ſo 
ot ler Day is but one Hour leſs than ours; 


ne has all the Phaſes of our Moon, ap- 


and Hpearing ſometimes horn'd ſometimes hatv'ds 
ully rt has no Inclination in the Axe of his 
tot Nkotation to the Plane of his Orb, and 
the Neonſequently enjoys à perpetual Equinox, 
reg. ¶ but no Viſſitudes of . Seaſons; he receives 
rie. but the third Part of our Light and- Heat. 
for N Jupiter likewiſe con 2 perpetual. gui 
and Naor, and a4 Day of ten Hours, but re- 
for Weeives only the twenty fifth Part of out 
ta. Heat, and Saturn but the Hundredth , > 
re. XVI. The Satellites of the ſeveral Pla. 
and err ſuffer many and various Diſturbances 
ver Wn their Motions from the Sun, as alſo, 
po che Primary Planers | ſuffer likewiſe from 
hat che Forces of the Sun, and of the Secon- 
In- Ndary Planets, Thus the Moon (if acted up- 
me Won only by the attractive Force of the 
of WE:rth) wou'd by a Ray from tlie Center 
itc- Ipf the Earth, deſcribe equal Area's in equal. 
en. limes, wou'd about the Earth in one of 
fi- ts Foci, deſcribe a perfect Ellipſe of the 
the ame Species conftantly, whoſe Plane wou'd 
rec We immeveable, or always the ſame, and 
on. rloſe Inclination to the Plane of tlie Eclip- 
—_— Pp tick 
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tick -wou'd never vary; but by the Action 
of the Sun upon the Moon, all theſe Ef. 
fects are diſturb'd, for ſhe neither deſcribes 
equal Area's in equal Times by a Ry 
from the Center of the Earth, but ſome- 
what larger ones in her Conjun@ions and 
Oppoſitions with the Sun than in her Qua. 
dratures. Neither is her Orbit always ſpe- 
cifically the ſame, nor is the Earth in any 
of the Foci of her Orbits; for they arc 
more Curve about the Quadratures, and 
leſs toward her Conjuncbiont and Oppoſ- 
tions In every Revolution ſhe deſcribes 1 
new Kind of Curve, and both the Situa- 
tion of the Plane of her Orbit, and its 


Isclination to the Plane of the Ecliptich 


varies every Moment, and all theſe Un- 
certainties and Aberrations, are multiply d 
by her nearer or remoter Diſtances from 
the Sem, beſides a great many other Irre- 
gularities too tedious here to relate. Up- 
on the Account of all which, it has been 
fo very hard for Aſtronomers, to reduce her 
Motions to rule, and to expreſs them in 
Numbers; and yet all theſe Irregularities 
are wonderfully accounted for, from the 
Action of the Sun and Earth upon her, 
upon the common Suppoſition of the Law 
of Attraction, even to a Nicety, beyond 
which, Obfervation cannot diſtinguifh, 3 
is evident from Sir Iſaac Newton's Theor) 

ef the Moon, which is a ſurprizing Com 
3 firmation 
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ion firmation of the Truth of that Principle, 
On the other Hand, the Force of the Sun, 
ribes but eſpecially of the Moon, diſturbs the 
Motion of the Earth, as is evident from 


Ra | 

— our Tides, which do ſo exactly follow the 
and Motions of the Moon, that he who knows 
Yue the former, with ſome few cgllateral Cir- 
Je. cumftances, cannot be ignorant of the lat- 
any ter; for when the Moon comes to the ver- 
are tical Point of any Place, we have a Tide 
and there, as alſo on the Place diamerrically op- 
of. polite to it; this Tide is greater at the 
5 2 MConjunFions and Oppoſitions of the Moon to 
tua - the Sten, than at her Quadratures, and great- 


eſt of all at the Equinoxes, eſpecial Sox 
Sa- 


ich the Moon is then in her Perigeum, the 

Un- MW ſons of all which, I have ſuggeſted in the 
ond Chapter. And what is here ſaid of 
om the Earth, with Reſpect to the Moon, may 


be with due Limitations underſtood of 
any primary Planet, in Reſpect of its Sa- 
een Ml jellites. . i 

her F XVII. That the fd Stars are Bo- 
in dies like our Sun, all the late Aſtronomers 
ties agree; for it is plain they ſhine by their 
the own Light, ſince it is altogether im poſſi- 
er, ble, that the Light of the Sun, ſhould be 
aw ſent to them, and tranſmitted to us, ſo as 
nd to make them appear ſo lucid as we ſee 
them. We ſee how faintly in Reſpe& of 
nome of the fix'd Stars, Saturn ſhines for 
ol his Bulk; and yet his Diſtance is but 
| =. a Point, 


\ 


* 
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a Point, in Reſpe& of the neareft fir d Star,  Sinc 
' From the Sun. The Rays of the Sun would Ml ſhine 
be ſo diſſipated before they reach'd ſo re are 
mote an Object, that the beſt Eye of the I us, i 
World, cou'd not by it, ' diſcover them. our 
Their Diſtance is | ſo great, that the bei they 
Teleſcope, inſtead of magnifying them abore I them 
what they appear to the naked Eye (s creat 
they do any Object, remoy'd by any men- it is 
ſurable Diſtance, how great ſoever) does Ml Surf: 
confiderably leſſen them, ſo that they ay. ¶ whic 
Pear like lucid Points, Beſides, tha* we in to th 
ke Globe, approach nearer them ſome nitue 
wenty four thouſand, Diameters of the nenſ 
Earth, (or 188304000 Miles, allowing five I neare 
thouſand Feet to the Mile) one Time of the 
ear than another, yet their Payallax i; MW Diſta 
ſcarce ſenſible, if any at all; which could Ml we f 
not be, if they were at any moderate Di- feren 
ſtance: By Mr. Hugen's Computation, the Plane 
Diſtance of the Sun from us, is to the Di- we f. 
ſtance of the neareſt fd Star from us, a ¶ them 
1 to 27664, that is (allowing the Diſtance be tc 
of the Sun from us to be 12000 Diameter: I their 
of the Earth, and a Diameter to be of 7846 lucid 
Miles, according to the beſt Calculations) MW we | 


the Diſtance of the neareſt fd Star from I any | 
us, is at leaſt, 2404520928coo Miles, which Il ther, 
a Cannon Bullet, moving with the Velo- I Sun 
city it has, when parted from the Muz- I and k 
zle of the Piece, wou'd ſpend almoſt ſe I certai 
yen hundred thouſand Years to go rhrougy relt, 
FLEA? "Bk 3 N 3 a COT ince = 
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Since. then, both theſe are true, that they 
ſhine by their own Light, and that they 
are. at ſuch an immenſe Diſtance from 
us, it is plain, they muſt be Bodies like 
our Sun; which, wou'd be evident, cou'd 
they be brought near us, or we near 
them, for it is only the Diſtance that 
creates our Douht, Now, this being true, 
it is impoſſible they ſhou'd be all in the 
Surface of the ſame Sphere, ſince our Sun, 
which is one of em, cannot be reduc'd 
to this Rule, Beſides, their different Mag- 
nitudes, ſhew that they are at as im- 
menſe Diſtances from one another, as the 
neareſt of em is from us, Let us but 
imagine ourſelves remov'd at an equal 
Diſtance from the Sun, and fix'd Stars, 
we ſhould then certainly perceive no Dif- 
ference between them; for as to all the 
Planets, that we ſee now attend the Sun, 
we ſhou'd not have the leaſt Glimpſe of 
them; both becauſe their Light wou'd 
be too weak to affect us, and becauſe all 
their Orbs wau'd be united in that one 
lucid Point . of the Sun. In this Station, 
we ſhould have no Occaſion to imagine 
any Difference hetween one Star and ano- 
ther, but. ſhould certainly conclude both 


Sun and fix'd Stars, of the ſame Nature; 
and knowing the Nature of one, we ſhou'd 
certainly conclude the ſame of all the 
relt, viz, that if one was a lucid Globe of 


P 4 liquid 


liquid Fire, fo wou'd mM the reſt be: and lo! 
that they were at immenſe Diſtances from Ml we 
ene another. If Mr. Derbam's ConjeQure, MW tu1 
about the appearing and diſappearing Stan ces 
( of which there are many Inſtances ob. mc 
ſervd by Aſtronomers) be true, to wit M is 
that they are Planets, belonging to ſome by 
of the neareſt f d Stars; which become eq 
viſible, when they are in that Part of M far 
their Orbit, next to our Earth, and diſay- W wh 
pear When they remove, to that Part of TiO, 
rlicir Orbit, Rich is fartheſt from us. Nl and 
fy; were this Conjecturè cettain, as it is I the 
riot improbable, then we had a certain MW mii 
Confirmation of the modern Theory of the WM the 
lefttal Bodies; but I am afraid, if the Th 
fr d 2 actuälly had Planet, and they, the 
Satellites, that i our 'Diſtince, we coud M the 
hardly ſes either, Since then, there ate rou 
ſeveral probable Arguments, (fome of which int. 
J hinted before) that they have artendant MW and 
Platizts, and no poſſible one to evict the 05 
contraty we may ſafely conclude, that 
the fx 7 Stars are 2.40 many Suns in the 
Canet 6f a Syſtem of Planets and their 5s- 
rellites, 
Nil. Beſides theſe ray men 
, there is another Species of heavenly 
| pales, Glad Comets, which revolve about 
the Sun, in very oblong Elliptick Orbits, ap- 
proachitg to Payubolick Curves. The Times 
of their” Petiviical Revolutions are jon 
* 21 4 4 . * 


tio 


long, fince in three or four thouſand Years, 
we have not poſitively determin'd the Re- 
turns of above one or two ; however, it is 


certain, that like our Planets, they do 


move in a recurring Orbit; that the Sun 
is in one of the Foci of this Orbit; that 
by a Ray from the Sun, they deſeribe 
equal Areas in equal Times; that the 
fame Lato of Gravitation obtains in them, 
which does in the Planets ; that their Pe- 
riodical Times are certain and invariable ; 
and that their Motions are regular, only 
their Courſe in their Orbits is not deter- 
min'd one Way, but indifferently, ſome of 


them move one Way, others another: 


They are alſo about the ſame Bulk with 


the Planets; generally ſpeaking; and like 


them are compact ſolid Bodies, but fur- 
rounded with a vaſtly large thin Fluid, 
intermix'd with ſeveral groſſer Particles, 
and compoſing an irregular unequally diſ- 


, 


pos'd,, and uncertainly agitated Maſs ; 


which is call'd its Atmoſphere, whoſe Dia- 


meter is ten ot fifteen Times as long as 


that of its Body. Beſides which, it has 


a long lucid Train, which is rais'd in its 
Approach to the Sun, by the Heat thereof, 


and extends ſometimes to four hundred 


thouſand Miles above its Body. It is al- 
ways oppoſite to the Sun, becauſe it is the 
thinner Part of its Atmoſphere, extremely 
farify'd by bis Rays; and ſo rare, w_ 
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the Ser may be ſeen through it. This 
Tail accompanies it through its Courſe 
Wer all its Planetary Regions, engreaſing in 
its Approach to the Sum, and leſſening in 
its Receſs. And, which is very obſervable, 
25 the Toils decreaſe, the Atmoſphere is en- 
le. which happens in their Receſs from 
the Sun; and as the Tails encreaſe, the 


Atmaſphere leſſens, which happens in their 


42 LASER 


Accefs to the Sun, juſt as it ſhould he ac- 
cording ta this Theory. Theſe Comets ſome- 
times come fa near the Sun, as to be heat- 
ed to ſuch a Degree, that they cannot be- 
Vea cool again in many Thouſands of 


ears. Their Tails are broader at their 


Top, than near the Body of the Comet; 


becauſe, in theſe almoſt void Spaces, the 


Vapours are more and more raify'd and 
dilated: And by this perpetual Rarefac- 
tion and Dilation, theſe Vapours of the 
| of Comets, are ſpread and diſperſed 
through our whole Syſtem ; and ſo are at- 


- 6.4» -/ 


continual Conſumption on Vegetation, and 
the Putrifaction of theſe Fluids, And as 
among the Planers, they are the leaſt, 


which revolve in leaſt Orbits, and neareſt 


the Sun: So it is not unlikely, theſe Co- 
; $2 OO mels, 
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mets, which in their 4phelia come neareſt 
the Sun, are of the leſſer Sort, that by 
their Attractions, they may not diſturb the 
Sun too much. It is not improbable, that 
ſome of theſe Comets have viſited our pla- 
netary Regions oftner than once. The Co- 
met that appear'd in 1667, and that in 
1682, had both, by Computation, pretty 
near the ſame Orbit, the ſame Aphelia and 
Periphelia, and the ſame Inclination of the 
Plane of their Orbits to the Plane of the 
Ecliptick : And conſequently, it is not im- 
probable, that they were both one and 
the ſame Comet. And therefore, the Time 
of its Revolution 1s about 75 Years. The 
reſt of the Comers take up a longer Time 
in their Revolutions, and aſcend higher 
from our Syſtem. Befides, the Comets, by 
reaſon of their great Number, the great 
Diſtance of their Aphelia from the Sun, 
and conſequently their long Stay, and 
ſlow Motion in theſe Aphelia, muſt di- 
ſturb one another by their mutual Gravis 


and the Times of their Revolutions, muſt 


expeRed they ſhould conſtantly return in 
the ſame Orbits, and in the ſame Periodi- 


cal Times exactly: It is enough, the 


Changes be not greater than may be ex- 
pected from ſuch Cauſes; and from hence 
e 158 


tations And therefore, their Eccentricities, 


ſometimes be encreas'd and ſometimes leſ- 
ſen'd ; and conſequently, it is not to be 
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we may obſerve the Reaſon, why the Co. 
nets are not contain'd in the Zodiac, as 
the Planets are; but direct their Courſes 
differently, on all Hands, and through all 
the Regions of the Heavens; and that is, 
that in their Aphelia, where they move 
the ſloweſt, they may be at the greateſt 
Diſtances from one another, and ſo attract 
and diſturb one another the leaſt that 
may be. The Comet that appear 'd in 1680, 
approach'd the Sun nearer than 2 fixth 
Part of his Diameter And by Reaſon of 


that Comet's great Velocity, at ſo near a 


Diſtance, and the ſomewhat Denſity of 
the Sun's Atmoſphere, it muſt have fſuf- 
fer'd ſome Reſiſtance to its Motion there- 
by; and ſo muſt have been ſomewhat re- 
tarded, and muſt have approach'd ſome- 


what nearer the Sun; ſo that in every 


Revolution, approaching nearer and near- 
er the Sun, this Comet muſt at laſt drop 
into the Sun's Body: As alſo this Comer 
may in his elde where he moves 
the ſloweſt, be retarded by the Attraction 
of other Comets; and thereby, in his Re- 
turn, be ſwallow'd up of the Sun. Af, 
ter the fame Manner, the fixed Stars, 
which by little and little expire in Light 
and Vapours, and ſo are extinguiſh'd, may 
be rekindled by Comets falling into them, 
and being recynited by this new Fewel, be 
accounted new Stars. * they be not Pla- 
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nets, accompanying the neareſt fixed Stars, 
as Mr. Derham conjectures. 1 
XIX. Thus I have given a ſhort View 
of this Syſtem of Things, as it is at pre- 
ſent; and I am of Opinion, it is nearer 
the Truth than the antient Theories, And 
now let any one ſeriouſly reflect upon the 
Faſtneſs, Magnificence, Beauty, Order, and 
Symmetry of this Scheine, and try if he 
can think it the Effe& of Chance; or if 
he can ſo much as doubt, that ſome infi- 
nitely wiſe and powerful Architect has 
rear'd this noble Fabrick. But to drive the 
Argument farther, let us enquire a little 
into the particular and obvious Defigns 
and Contrivances of this Divine Arcbite@. 
And uſt, It is plain from what has been 
ſhewn, that the univerſal Principle of Ar- 
traction or Gravitation, obtains in all the 
Great Bodies of this Univerſe ; and that 
the Motions of all the Planets, their Sa- 
tellites and the Comets, are govern'd by 
one Condition thereof, viz. that the Force 
thereof, at different Diſtances from the 
Center of Attraction, is reciprocally as the. 
Squares of theſe Diſtances. Now, is it 
at all probable, that ſo univerſal a Law, 
ſo powerful a Principle, and ſo conſtant a 
Rule ſhould be owing to Chance ? If one 
with 10000 Dice, ſhould throw 5000 Siſes, 
once or twice, or even 1000 Siſes, once 


and again, we might poſſibly ſay, he did 


it 
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it by Chance; but if, with almoſt an in- 


finite Number of Dice, he ſhould always, 
without failing, throw the ſame. Side in 
them all, we ſhould certainly conclude, 
he either did it by Art and Contrivance, or 
that theſe Dice could turn up on no other 
Side.' Now, I have demonſtrated, that 
Gravitation 1s: not eſſential to Matter, and 
ſo it might have been without it; and yet 
all the Bodies of tlie Univerſe, ſo far as 
we can diſcover, are endow'd with this 
Principle, and obſerve this one Condition 
of it; and therefore, both were deſign'd 
by him who laid the Foundations of the 
World. 2dly, it is worth our Obſervation 
to take Notice, how conſtant and beautiful 


2 Proportion, the Times of the Revolu- 


tions of all the Planets, and their Satellites, 


keep to their middle Diſtances ;, for univer- 


fally, in all the Revolutions of the Pla- 
nets about * and of the ſecondary 
Planets about the primary ones, the perio- 
dical Times is in a Seſquialter Proportion to 
the middle Diſtances ;, or the Cubes of the 
middle Diſtances, from the Center of their 
Motions, are in all of them (Planets and 
Satellites) as the Squares of the periodical 
Revolutions, 3dly, All the Planets and 
Comets by Rays from the Sun, and all the 
Satellites, by Rays from their primary Pla- 
nets, deſcribe equal Area's in equal Times, 
7. e. the Area's deſcrib'd, are always pro- 
EE 2 om 
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that When they approach to the Center of 
their Motion, they move faſter, and wheil 
they recede from it, lower; TY as to coin- 
penſate' their Nearneſs by their Swiftneſsz 
and their Diſtance by 'their Slowneſs: Al- 
ways tnaking up equal Areas in equal 
Times. Thefe two ſo univerſal, and IG 
regular Affections, of the Motions of the 
Celeſtinl Bodies, ate not only A 
by Obſervation, but are the neceſſary EF 

fe& of the Law of Gravitation, juſt” tioW 
mentioned to be tlie Principle of the hez- 
venly Motions. Can any Body now, WIG 
conſiders how many Things ate concürting 
to, and depending upon theſe beautiful 
Proportions, and regular Effects, fo much 
as once Queſtion whether they are the 
Product of infinite Wiſdom ? Certainly 
nothing leſs could be ſufficient, to make 
the Computation, ad juſt the Forces, and de⸗ 
termine the Powers, neceſſary towards the 
Production of ſuch exact and regular E 
fedts. 4athly, All the Planers are fo wiſely 
— in reſpect of the Sun, that the 
denſer Planet is ſtill neareſt him, and the 
leſs denſe is farther removed from him; 
and the -leaſt denſe of all, is the moft 
remote. Now, can any Body think this 
was fo order'd without Deſign 2 No cer- 
Gly, it is ſo obvious, no Body can miſs 
of ir - for it is plain; the more denſe Mat- 
fer 


* requires a —— * of Heat, to to 


fit it for natural Productions; and the leſs 


denſe needs only a lefſer Degree of Heat, 


for the ſame End. And, conſe uently, 
their Diſtances were adjuſted for- chi Fea 
Reaſon ; and this by the by, is a Pre- 
ſumption for the Planet: being ET 
fince, according to their Denfities, they 
are fitted with Degrees of Heat neceſſar 
for natural Productions: Now this Adjuſt 
ment, and theſe natural Productions were 
uſeleſs, if there were no Creatures to en- 
joy the Benefit of em; and we all know 
that Nature s done nothing in vain, 
And therefore, 3 the Accommodatio- 
are provided for Living Creatures, here 
are ſuch probably to enjoy em. . 5thly, 
The Velocity of the Planets Motions, is ſo 
adjuſted in reſpect of the Sun, and the Ve- 
_ of the Satellites, in reſpect of their 


— the Sun, moves faſteſt; and that 
more remote, leſs Faſt ; and the fartheſt, 
loweſt of all. And ſo in the Satellites : 


the neareſt to the primary Planets, moves 


quicksf ; and the remoteſt, loweſt. For 
the Centripetal Forces are reciprocally, 
as the Squares of the Diſtances from the 
Center, and the Celerities in that Caſe, re- 
ciprocally, as the ſquare Roots of the Di- 
ſtances from the Center ; and fince the 


ſquare Root of the remoter Diſtance 1s 
greater 


ry Planets, that the Planet which is 
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therefore the Velocity of the nearer, is 
greater than that of the remoter. Now, 
this is a wiſe Contrivancè of the Author of 
Nurure; for ſince the nearer Planet enjoys 
more of the Heat of the Sun than the re- 
moter, it was fit the Viciſſitudes of the 
Seaſons ſhould be quicker, that anſwering 
beſt the Ends of Natural Productions; for 
fince their Diſtances are leaſt, and their 
Velocities greateſt, that are next the Sun, 


their Periods muſt be ſhorteſt.; and ſince 


they all move about their Axes, moſt, if 
not all of them, making thereby ſome 


4 or other Wich the Plane of their | 


Orbit, ty muſt admit of variety of Sea- 
ſons; and where the Heat is greateſt, 
there, for the Conveniency of Natural 


Fd 


greater than the A Root of -the nearer, 


production, it was neceſſary the Seaſons 


ſhould be ſhorteſt ; where the Heat is 
leaſt, there the Seaſons ſhould be longeſt : 
Now, all theſe Effects are taken Care of, 
by this adjuſting of the Velocity to the 
Diſtance. And what is here ſaid of the 
deaſons, in Reſpect of the Planets, may 
de underſtood of the Satellites Influences, 
from their primary Planers ;, for, whatever 


ſecondary ones, it is doubtleſs moſt con- 
enient the Viciſſitudes thereof ſhould be 
luickeſt in the neareſt, and ſloweſt in the 
emoteſt Satellites. And this, as well as 


Q- the 


he 8 6 


ffects the primary Planets produce on the 
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the förmer, is a ſhrewd Preſumption of I nffect 
the Pluncts being inhabited; for All thy n wa 
| beautiful Contrivance is loſt, if there br Mcertair 
uo Inhabitant in the Celeftial Bodies, to Ming t 
enjoy the Benefit of it. Sthly, All the dent; 
Planers deſeribe about the San, in one of North. 
their Foci, Eliptick Orbits, of one Specie 
or another; and all the Satellites deſeribe 
about their primary Planets in one of theit 
Fori, Elliprick Orbits alſo; and the Plates 
of all the Orbits do very nearly coincide 
with one another, and with the Plane of 
the Ecliptiek. That the Planets deſctibe 
Elliprick Orbits about the Sun, there is 10 
manner of Doubt now among Aſtronomer, 
And though they ſay, that the Orbire of 
= 'Satellites are not exactly elliptical; yet 
hat is from neceſſary Cauſes, and is not 
- ewing'to Chance, but to the already eftt- 
bliſh'd Laws of the Univerſe ; yet flill 
their Orbits are nearer Fllipſes than aty 
other Geometrical Curves, and may be fe- 
duced to theſe ; and that the Planes of 
the Orbits of the Planets coincide witli 
the Plane of the Ecliprick, and with ont 
another nearly, is Matter of Obſervation, 
Now is it imaginable, this beautiful and 
conſtant Order of theſe three Things, d 
Elliptick Orbits, the Situation of the S 
in the one of the Foci, and the Coinct 
dence of the Planes of the Orbits witl 
that of the Etliptick, could have _ * 
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his Mir was without Deſign or Counſel ? No 
de certainly, for the Advantages thereby ari- 
to ing to our Earth in particular, are evi- 
he dent; for thereby, the colder and more 
of MNorthern Places of our Globe, are brought 
10 Wime-Hundreds of Fhouſand Miles nearer 
the: Sun in Winter than in Summer ; 
which cannot but be of ſome ſmall Uſe 
o thoſe Places, that by the natural Courſe 
of the Earth, are depriv'd of the benign 
lufluence of the Sun at that Seaſon. Now 
this Benefit would be conſtant, if the 
Place of the Periphelium did not change; 
ut! ſince that is not conſtant, the other 


not durable, but temporary. But this 
yet change is nat now to be taken Notice 
act of, fince it is a Queſtion if theſe Irregu- 
tu: Mlarities were a Part of the firſt Cont ri- 


ance of this Univerſe. Now, though in 
ny the reſt of the Planers, the Situation of 
re. Weir Periphelia is not the fame ; yet no- 
hing is to be concluded from thence, a- 
Þ:inft' this Argument, ſince we know not 
he Nature of their Inhabitants, nor of 
heir natural Productions: But this we 
ay conclude, ſince it is of notable Uſe 
one of tlie Planets, it cannot be amiſs 
o any of them, they agreeing in moſt 
Things: But whatever be the Deſign there- 
yet the conſtant Order of theſe Things 
tige a ſufficient Proof that they were not 
feu Q 2 - "catuaL 
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caſual, but the Work of Infinite Wiſdom, 
othly, The Sun, all the Planets, and their 


| 
Satellites, ſo far as we have had Occafion ang 
to know, move about their own Axe; 3 
the Axe of this Rotation is always para. er 
iel to itſelf, and they revolve all one Way, au} 
from Weſt to Eaſt, and that in Planes, at- Thin 
moft coincident with one another, . and vary 
that of the Echptick. As to the Roratin 5 
about their own Axe, it is Matter of Ob- the p 
ſervation in the Sun, the Earth, Mars, Ju. c 
piter, Venus, the Moon, and it is very pro 1... 
bable in the other two; and as to the been 


Paralleliſm of the Axe of their Rotation, of 
it is demonſtrable à priori, as I Have for- 


ED have 
merly ſhewn, and would be nicely exad, N rell 
if the ſame were not diſturbed by ſome 3 


collateral Cauſes; as alſo the Coincidence nl 
of the Planes of this Rotation, with one Fell. 
another, and with the Plaue of the Ech of Gu 
tick, is fo very near the Truth, that th ſubſec 
ſmall Difference from it, is not to be re eſtabl. 
garded. Now, can theſe conftant and re- ing, a: 
gular Effects be aſcribed to any Thin have 

- an over-ruling Providence? Can Jun The v 
ble and Confuſion produce regular and ate £ 
invariable Effects? It is altogether impol Bats - 
ſible ; and therefore nothing but the Au- the pe 


thor of Light, and Order, and Beauty, the 7, 
could have brought about ſo uniform, and ther, 
fuch conſtant Effects. Farther, let us nov their | 


_ conſider, that all theſe beautiful and 9 


* 


ir ly Proportions, all theſe conſtant and im- 
om. nutable Effects, all theſe uniform and re- 


= lar Appearances, which agree, not to a 
nen few Things, or in ſome Particulars, hut in 
Fe N moſt of them; to all the Planets, to all 
their Satellites, to the Sun, and the Moon, 
and the Comets, and in a Word, to every 
ar Thing in this our Syſfem, might have been 
and vary'd ſeveral and diverſe Ways; and yet 
05 none of them would have fitted ſo well to 

the preſent State of Things, and the uni- 
Ju yerſal Benefit of the whole Syſtem, as theſe 
Te already ſettled. Thus there might. have 
te I been an infinity of different poſſible Laws 
* of Gravitation, . yet none of them would 


have fitted our preſent Circumſtances, ſo 
well as the Reciprocal Duplicate. There 
e are innumerable Proportions, beſides the Seſ- 
uialter, yet none of em had ſuited us fo 
— well, becauſe this is the Effect of the Law 
rd of Gravitation ; and on theſe two, all the 
"i ſubſequent Advantages from the preſent 
 eftabliſh'd Motions of the Planets depend- 
ning, any other, different from theſe, would 
nh have depriv'd us of thoſe Advantages. 
gs The various poſſible Diſtances of the Pla- 
00 xts from the Sun, the poſſible Times of 
" their Revolutions, their poſlible Celerities, 
p the poſſible Figures of their Orbits, and of 
50 the Inclipations of their Planes to one ano- 
e her, and to the Plane of the Ecliptick, 
„(heir poſſible Denſties and Bulls, and the 


2 poſibls 


fTivne, are in Numbet infinite; and yet 
I have ſhewn; that moſt of: theſe, as the 
ate at preſent, bring very conſiderable Ad: 
Vantages with them, to the Syſtem in gene 
mh; wich conſequently: would be :loft 
were they 'diſpos'd after another Manher, 
Add to theſe; that all theſe Affections of 
the Heavenly Bodies, might have been in 
nd fegular Order, nor conſtant Proportion 
at all, and conſequently, the poſlible Va. 
rieties of the Celeſtial Bodies might have 
deen infinite among themſelves, and diffe- 
kent From thoſe now mention'd. 
ing every Thing is adjuſted by Number, 
Weight, and Meaſure, ſeeing they obſerve 
Order and. Proportion, and that every one of 
them is diſpos'd in the fitteſt Order the pre- 
ſent State of Things will admit; ſince 
both the whole, and the ſeveral Parts of 
the Celeffial Fabrick, is both very good, 
uſeful, and. convenient ; who that confi 
ders all theſe Things, dares. ſo much as 


doubt whether he who did all theſe Things 


tives and reigns for ever and ever? Or who 
can\forbear to admire and adore him, who 
weigh d the Mountains in Scales, and tht 
Hills in a Balance; who ſtretch'd the Het 
vens like a Curtain, and held the Earth in 
his Hands ; whoſe Right Hand, and firong 
An dots wonlterful Things | paſt findin 


out: 1 
f 9 
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poſſible Chunges of their many other 47 


But ſee- 8 


„ | | | 
* * n f | \ Sg * 81 4 Ll = 


XX. Having: now conſider'd ſome: of 
the more general Affections of the Maven- 
Bodies, and of their Motions, and fhewn 
lame of the Advantages ariſing from their 
preſent Order and Diſpoſition, I come 
now to confider: the Coleſtial Bodiat a, little 
more particularly, and firſt, as to the fixed 
Sara - Can any thing beget a greater Idea 
of the Univerſe, or of its Creator, than 
that prodigious Number of glorious Bodies, 
V+ BY like our Sun, rang'd all up and down the 
ve inmenſe Faſt, and remoyd at Diſtances 
fe: from one another, anſwerable to their Di- 
ee · ſtance from us? This, not only their dif- 
er, ferent apparens Magnitudes, but like wiſe 
ye the Number of thoſe of the firſt and fe- 


of cond Rate, does evince. For, upon the 


re- ¶ Suppoſition, that every fixed Star is like 
ce WF our Sun, and governs in a Portion of um- 
of dan Space, equal to our Syſtem, then there 
a, muſt be only as many fixed Stars of the 
i. firſt Magnitude, as there are Syſtems that 
as Wl can ſtand round ours: But there are but 
25 WW about twelve or thirteen Spberes that can 
ho ſtand round a middle one, equal to them ; 


ho and ſo many are the Sars of the firſt Mag? 


ve WF nitude, Again, if we examine how many 
4 WW. Spheres can ftand round this firſt Range of 
in Spheres, we will find their Number ber 
sf twixt forty eight and fifty two, and ſa we 
find the Number of the Stars of the fecond 
Magnitude, As for the ſeveral other Mag- 
| Q 4 nitudes, 
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getables ! As to Vegetables, it is beyond all 


— 
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nitudes, it is not altogether poſſible to 74 


termine their Number, becauſe they are 


not ſo diſtinguiſhable from thoſe of the 
other Magnitudes, as the firſt and ſecond 
are. Beſides, I do not plead here for Ac- 
curacy, but only for Things being nearly 
ſo; for, I do not think that the fixe] 
Stars are either all of the ſame real Mag. 
nitude, or that their 3 are all of 
the ſame Dimenſions: Theſe Things be- 
Ing nearer any regular Proportion, than 
they are to Irregularity, is ſufficient for 
my Purpoſe ; for it is impoſſible for any 
Body, ſeriouſly to conſider in his Mind, 


or view with his Eyes, what is certain 


about theſe glorious Bodies, to hinder him: 


ſelf from being raviſh'd with the Power 


and Wiſdom of the Great God of Heaven 
and Earth. . 1 
XXI. How beautiful and glorious 1 
Body is the Sun, and of what abſolute Ne. 
ceſlity to the Being of all Animals and V. 


Doubt, that without him they could ne- 
ver riſe aboye the Ground ; for it is his 
Heat alone, that rarifies the ſizy vegetable 
Juices about their tender Roots, and makes 
them force their Way, to diſplay all the. 
Foldings of the ſlender Seed, and thereby 
to' auginent their Parts ; juſt as we find 
his Heat raiſes the Liquor in the Thermo 
metrical Tubes, and drives them thropp! 


fider the Matter, I believe doubts now, for 


— 


e. 2 


inding Branches; an 


0 


long Continuance; for we know, how 
neceſſary the Sun is to purify our Air, and 
to exhale the noxiour Dews, and the bale- 
ful Vapours of the Night; we feel a ſen- 
fible Joy in his Light, and Heavineſs in 


his Abſence; foul Weather, and a cloudy 


Day, is a Diſeaſe alone, and he who 'un- 
derſtands the Animal ¶ Economy, knows the 
Reaſons, and the Mechanical Neceſſity of 
all theſe Things: One Thing every 


* 
” 7 
1 
” 


knows, viz. that by the Heat of the Sun, 


and the Action of his Rays, the Circula- 


tion is promoted and that infinite Number 


of the excretory Duds of Perſpiration, plac'd 
along all the ſuperficial Parts of the Body 
are open'd, and enlarg'd, and ſo thoſe Ex- 
halations, which Nature has defign'd ſhould 
be carry'd out of the Body, are more freely 
and plentifully deriv'd ; which muſt needs 
give a greater Freedom to the Blood and 
Spirits, the contrary of all which, happens 
in the Abſence of this Benign Star. But 
of this more afterwards. Its being ſitua- 
ted immoveable in the Center of our Syſtem, 
no Body who has been at the Pains to con- 


not 


Motions of the Comers, upon any other Sup- 


poſition. And 3dly, that Analogy of the 


Periodical Times, to the middle Diſtances, 
which is the neceſſary Conſequence of the 


eſtabliſh'd Law of Gravitation, does demon- 


Nrate the Earth's Motion @ priori z ſa that 


unleſs we would ſubvert the whole $y/ten 


of Aſtronomy, and diſprove the Cauſes of 
all the celeſtial Motions, we ſhall never 


For if the celeftial Bodies attract one ano- 


ther in a duplicate Proportion reciprocally, to 
their Diſtances from the Center of their 


Revolutions, then the Eartb (and not the 
Sun) moves. Add to all theſe, that there 


s no tolerable Objection againſt the Earth's 
Motion, but has had a full Anſwer, and 
< plain Solution. Now what an * 

* 1 


be able to prove the Stability of the Earth. 


— * . * — 6 
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of Wifdom and Contrivance is this; im 
placing that Fountain of Light and Life, 
in the Center of his Syſtem. How unarts 
ful would it have been, to have ſet him 
in a Corner, when he was to have given 
Light and Warmth to all the Bodies round 
him ; beſides, to the Conſervation of any 
ſuch Suppoſition (ſuch as the Tychonick-or 
Prolomiack) there are requir'd fo many dif- 
ferent Laws of Gravitation, that any rea- 
| ſonable Perſon, by inquiring into them, 
would eaſily diſcover, that whatſoever was 
Matter of Fact, yet this Poſition of ours 
was the moſt fimple and eaſy, and look'd 
moſt like the Effects of Wiſdom and Deſign 2 
For here one ſingle Law, accounts for all 
the various Motions and Appearances of 
the Celeſtial Bodies, Thus then this great 
and glorious Body is fixed, like a power- 
ful and a kindly Monarch on his Throne, 
diſtributing Light, Warmth, and Life in 
plentiful Effuſion, to all his ſurrounding 
Vaſſals, and that ſo equally, that the near- 
eſt have not too much, nor the remoteſt 
too little. Theſe are ſuch great, ſuch wiſe 
Ends, as clearly ſpeak the Qmnipotence and 
Omniſcience of their Author. Moreover, let 
us conſider, with how much Artfulneſs his 
Bulk and Situation, in Reſpe& of the Pla- 
nets, is contriv'd, to have juſt pany 
enough of Matter to draw round him theſe 
Mafly Bodies, and their Satellites, ſo various 

| ; | in 
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in their Bulks and Diſtances from him ; | 
and that in regular and uniform Orbitt. 


How exactly his Body is rounded, how 
fully it has been ſaturated with the Fluid 
of Light, to be able to laſt ſo many Years 
without any ſenſible Diminution, tho' there 


are conſtant Emanations thereof upon his 


Attendants. As for his Rotation about his 
own” Axe, it is no doubt likewiſe, for wiſe 
Ends and Purpoſes, perhaps it may be for 
the better propagating, and emitting this 
Fluid of Light, through the Planetary Re- 
ions, or for helping forward the Revolu- 
tions of the Planets in their Orbits round 
about him. ESE 
' EF XXII. We can no otherwiſe gather the 
Uſefulneſs of the ſecondary Planets, to their 
primary ones, but by ſuppoſing the reſt may 
reap reſpectively, ſame Thing analogus, to 


the Benefits we of the Earth receive from 


our Moon, which are 1ſt, the ſupplying 
of. the Sun in the Night Time, for at leaſt 


three Fourths of the Year. Now, how 


comfortable and delightful a Thing this is, 
Travellers and Voyagers can beſt tell, Cu- 
#iofity, Ambition, and Luxury, if not ſome- 
times Nece//ity, have now made it unavoid- 
able, that ſome Part of Mankind ſhould 
be travelling by Land or Sea, in the 
Night Seaſons ; how pleaſant then, and 
joyful a Thing is it, to have a Light held 
us forth from Heaven, not only to guide 
| our 
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our Steps, but to direct us in our Courſe; 
and to point out to us, how our Time wears 
out? For à very little Experience, makes 


us reap both theſe: laſt Advantages from 


the Preſence and Motion of the Moon. 
2dly, She raiſes our Tides, twice in twenty 
four Hours, which how abſolutely neceſ- 
fary that is toward the Subſiſtance of Ani» 
mals and Vegetables, we ſhall now ſhew: 
Every Body knows that a Lake or Loch, 
that has no freſh Water running into it, 
will by the Heat of a few Months, and 
its Stagnation, turn into a ſtinking rotten 
Puddle, ſending forth nauſeous and poyſo- 
nous Steams ; for tho' I do not think, the 
conſtituens Particles of Water themſelves; 


are alter'd by this Stagnation, yet no Wa- 


ter is abſolutely pure, but contains a grea- 
ter Quantity of Fleſhy, Bony, Earthy, Sa- 
lin, Metallick, and Vegetable Particles, 
than of pure Element; and it is upon 
theſe, the Heat operates, by diffolving their 
Union, and combining them in new Forms, 
and ſeparating theſe Salin, Sulphurous, and 
other noxious Particles which produce this 
Effect. Now though there be many thou- 
ſands of freſh Water Rivers, daily run- 
ning into the Sea, yet they are very 
inconſiderable in Reſpect of the vaſt Ocean 
of Salt Water, and wou'd by no Means hin- 
der its Stagnation, and conſequently, its 
Corruption and Stinking. But admit the 

N Ocean 
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Ooean once ſtagnated, and then the firſt 
Efe& wou d be. That all the Places toward 
the Shores, wou'd be firſt wrought upon 
by. the Action of the Sun, and turn'd to a 
bitis, and then by Degrees it wou'd get 
Farther, till the whole were beeome more 
buneful and ;poyfonous than the Lake of So- 
dam and Gomorrba; whereby the Fiſhes 
wou't be firſt defirpy'd, and by the nox- 
ions Steams thence ariſing, afterwards the 
Nana and Animals:; whereas by this Action 
of the Moon, the Waters are lifted up in 
a:Heap, as it were, and then let fall again; 
whereby the Waters near the Shores, are 
eonſtantly ſecur d from Stagnation and Cor- 
ruption, and the beginning Ma lady ſtifled. 
This perpetual Change of new Water on 
the Shores, keeping any one Portion there- 
of, too ſhort a Time, expos'd to the Heat 
of the Sn, to have its Mixture corrupted. 
Now, what a noble Contrivance have we 
here! By appointing an Atrendant to our 
Earth, all the Vegetables and Animals are 
preferv'd from certain Deſtruction; (but 
am of Opinion, that to the full Effect of 
this wiſe Defign, the Salt of the Sea does 
very much contribute; for as I have ſaid 
before, and may obſerve afterward, the 
pointed ſlender Particles of the Salt ſtick 
the Parts of Bodies ſo together, that the 
Partieles of Heat cannot ſo eaſily tear em 
alunder ; and it is Fact, and Obſervation, that 


there 
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ounta ins 


diſpers'd over the Foundations of the great 
Oran.) Beſides this, how many Conveniens 


cies for our Navigation, in Rivers and Hare 
the Ses afford? No Body that conſiders 
them, can ceaſe from Wonder, or can con- 
tinue in Unbelief. And here perhaps it 
will not be amiſs to conſider, that if our: 


Earth had any more than one Moon attend- 


mg it, that We ſhou'd receive more Damage 
than Advantage from it 5 for tho? perhaps 


thereby our Light in the Night (provided 


ſhe were of any Bulk, or at at any Diſtance 
near to that of dur preſent Moon) might 
be augmented, yet at the Conjunctiont and 

Oppoſitions with one another, and with the 
Sun, we ſhou'd have Tides that wou'd raiſe: 
the Waters over too much of our dry Land- 


and in their Onadratures, we ſhou d have 


no Tide at all. In ſhort, if our Moon were 
bigger or nearer the Earth, or if we had 
more than one, at any tolerable Diſtance 
from us, we ſhou'd be every now and then 
in Hazard of being drown'd; and if our 
preſent Moon were leſs, or at a greater Di- 
ſtance, -or if there were none at all, we 
ſhou'd be in Hazard of being ſtifled by the 
noxious Steams ariſing from the Ocean, 
which wou'd ſtagnate more than it now 


does. From all which it's evident, how 


wiſely our-Sazellice has been contriv'd for 
155 5 our 


. . 


_ reaſonably expect 


that which is the fineſt Contriyance of all, 


240 Philoſophical: 


ded — ——— —— — * c — FS — 


our Purpoſes. As for the numerous Atten- 


dants of Jupiter and Saturn, they muſt be 


of the Inhabitants, of theſe Planets, ſince 
our Moon ſuits us ſo well. As to Jupiter, 
conſidering his Bulk and Diſtance from the 
Sin, being near 400 times bigger than our 
Earth, and receiving but à twenty: fifth 
Part of our Heat, in what a diſmal State 


of Cold, and Darkneſs eſpecially, wou't 


he bein? Were it not for his Moons or Sa- 


tellites, and for his Rotation about his Axe, 


in about Ten Hours: Whereby the lit- 


tle Vigour of his Light and Heat, is com- 


penſated, by its quick Returns. His Satel- 
lites being each of them as big as our Earth, 
and reflecting in upon Him ſo ſtrong, briſk, 


and vivid a Light as they do: And their 
Revolutions being ſo adjuſted, as may be 


ſeen in the Table of them in the Begining of 


this Chapter - It thereby happens, that ſcarce 


any Part of this Planet is any Time with- 
out the Preſence and Influence of ſome 
one or more of theſe friendly Attendants. 
So that by this numerous Retinue, their 


ſtrong Light, the encreaſing Periods of 


their Revolutions, as they are diſtant from 


him, and his quick Motion about his Axe, 


his Light and Heat are wonderfully en- 
creas'd, from what they wou'd be without 
theſe Contrivances and Adjuſtments, But 
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in theſe Satellites is (as Mr. Derbam has ob» 
ſerv'd) in their Latitudes, or their Eva- 
gation towards Jupiter's Poles, the Lati- 
tude of the innermoſt being + of Jupiter e 
Diameter, of the next +, the third r and 
the laſt going beyond Fupiter's Poles, one 
third Part of his Diameter And as their 
Latitudes differ according to their Diſtances, 
and Periods, ſo they change their Lati- 
tudes in ſhorter or longer Times, according 
to their leſſer or greater Latitudes; ſome 
making their Progreſs towards his Poles 
one Way, whilſt ſome are wandering the 
other, ſome ſtaying there a longer Time, 
and ſome a: lefſer and a leſſer Time, by 
which quadruple Variety, thoſe large Tracts 
towards the polar Parts of this huge Planet, 
have a conſtant and yet various Share in 
the Light, and kindly Influences of theſe 
four Moons, and are ſcarce ever depriv'd 
of one or other of them. As to Saturn 
as he 1s yet farther from the Sun, than 
Jupiter, and has but the hundredth Part 
| of our Heat, he is accordingly provided 
with more Satellites (at leaſt five it not 
more) adjuſted much after the ſame Man- 
ner, and appointed for the ſame Ends 
and Purpoſes with thoſe of- Fupiter, we 
have now deſcrib'd. But hes has ftill a 
farther Proviſion made for him, and that 
is his Ring the moſt ſuprizing and ſingular. 
Appearance in all the Celeſtial Regions: 

=_ - — 1 
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Its ſize is . prodigious, being more than 
twice as bread in Diameter, than Saturn 
is: And the Breadth of the Ring it ſelf 
about 2. fourth Part of Saturn's Diameter: 
And its Diſtance from his Body about the 
ſame Length, whereby the - Sun's Heat and 
Light has a free. Admittance between' the 
Planet and its Ring, while other Heat and 
Light is at the fame Time reflected in up- 
on it, by this Ring. Its Thickneſs is ſcarce 
perceivable, which prevents its throwing 
any great Shadow on Saturn. But its 
Smoothneſs and reflecting Faculty, is very 
conſiderable, as is evident from the ex- 
ceeding Brightneſs and IIluſtration it re- 
verberates on its Planet: So that it ſeems 
not unlikely, that it may be a Kind of 
ſpecular Contrivance, for reflecting Heat 
and Light on its central Sovereign, in 
his great Diſtance from the Source of 

Light and Heat. And very probably Sa- 
turn's Period, on his Axe, or diurnal Ro- 
tation, may be pretty quick, and his In- 
clination to the Plane of his Ring, or Plane 
of his Orbit pretty large, as it is in Jupi- 
ter, to make all theſe wiſe Proviſions and 


Accommodation perfect and compleat. But 
farther we may obſerve one ſignal Inſtance 


of Wiſdom and Contrivance, in placing the 
Heavenly Bodies at- ſuch a Diftance from 
each other, and eſpecially the greateſt at 
the greater Diſtance ; for had they been 

fituated 
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ſituated much nearer to one another, they 
would have caus'd prodigious Diſorders in 
very different Manners; and in Particular 
ſuch deſtruRive Tides, wherever there was 
any Quantity of Fluids, or great Oceans, 
that neither Animals. nor Vegetables would 
have been able to ſuſtain their Fury; 
which by this prudent placing the Hea- 
venly Bodies, at ſuch a Diſtance from one 
another, are intirely prevented. 2dly; 
From our Moon the Eclipſes call'd by her 
Name proceed, which is of exceeding Uſe 
in Navigation; for by them the Differences 


of Meridians, and the Longitudes of Places 


are determin'd. Of the ſame Uſe are the 
Ecdipſes of the Sun, and of the Satellites 


of the other Planets ; which laſt being ſo 
frequent, are of wonderful Aſſiſtance, to- 
ward the Solution of this ſo deſirable 


and ſo much deſiderated Problem. And up- 
on this Head of Navigation all Aſtronomy 
comes in, without which the other were 
meer groping in the Dark; but the World 
is already ſo ſenfible of the Advantages 
ariſing from the Motions and Appearances 


of the Heavenly Bodies, in the Matter of 
Navigation, that I ſhall infiſt no farther 


on this Topick, neither ſhall I mention, the 
probable Influence the Moon has on Vege- 


tables, irrational or rational Animals : The 


laſt having been fully canvaſs'd, in that 
curious Treatiſe of 8 and Learned 
| : * Drs 


| 
| 
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Dr. Mead in his Book de Imperio Solis G 
Lunæ in Corpora Humana, but from this 
whole Section about the Uſe of the Arten- 
danits of tlie Planets ſhall infer, that they 
are tiot mute Perfons, in this great Drama 
of the World, but loudly proclaim the 
Wiſdom and Being of their Author. | 
XXIII. As to the Comets, I have lit- 
fle-more to ſay about them, than what 1 
Have already ſaid, their Natures, Orbits, 
Motions, and Situations, have been fo hte- 
ly determin'd, (indeed it is but of late, 
that the Aſtronomy of the Planets them- 
felves, and their Satellites has been brought 
to any tolerable Perfection, and much la- 
ter ſince final Cauſes have been cultiva- 
ted, with Care becoming ſo noble and uſe- 
ful a Part of Philoſophy) and there are fo 
few accurate Obſervations about them ex- 
tant, ſo few of them, that we know of, 
have viſited us twice, that we have ſcarce 
any ſolid Foundation to build our Reaſon- 
ing upon, all I think can be rely'd on is, 
that they are ſolid Bodies like our Planets, 
that like them they move in Regular very 
oblong Elliptick Orbits, in one of wrlioſe 
Centers or Foci the Sun is plac'd. That 
they do revolve by the ſame Virtue of 


Gravity, and by the ſame Law thereof, 


as theſe do. That their Train is raiſed by 
the Hear of the Sn as they deſcend toward 
him in their Periphelium, ſeeing it encreaſes 
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in its Deſcent towards the Sun, and leſſens 
in its Aſcent from him. That this Train 
js only the more Fluid Part of its Armoſ® 
pbere extremely ' rarify'd. That ſome one 
or more have return'd in the ſame Orbits 
and with the other determining Circum- 
ſtances, pretty nearly, whereby it is ren- 


the ſame, only in different Revolutions. 


Iſaac Newton be real, as they are not im- 
probable, to. Wit, the ſupplying the De- 
ficiency and Expences of all the Sorts of 
t Fluids neceſſary or uſeful to our Sſtem 
in general, and to our Globe in particular, 
. I mean not only Light and Heat to the 
| Sun and fixed Stars, Water and watery 


I Vapours to our Atmoſphere, but the moſt; 
* ſubtile, moſt uſeful, and neceſſary Part 


c I (towards Life and Vegetation) of our 
Air to that Elaſtick Fluid. And very pro- 


5 bable, other Advantages Analogvus to theſe 
„ MW they bring to our Earth, and ſuited to 
their particular Wants, to the other Pla- 
7 


nets and their Satellites. If, I ſay, theſe 
) Wl Uſcs aſſign'd to them, and juſtly riſing 
from their Natures, and the known Ana- 
es of Things, be real, then theſe wandring 
c I frightful Bodies may be juſtly conclu- 
7 ded joyning in the Chorus and loudly re- 
1 founding the ſame Hallelujah. 5 
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der'd probable that theſe were one and 


And if the Uſes aſſign'd to them by Sir 
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XXIV. Come we now to enquire in- 


„2 — —-— * 


to the Wiſdom of the Contrivance of tlie 


Planet. But Having already ſhewn the 
Anglogy between them and our Earth, and 
How probable it is that they are inhahi- 
ted by Creatures fitted for ſuch Habita- 
tions, I ſhall content my ſelf with point- 
ing out ſome of the moſt confiderable In. 


ſtances of Degn and Wiſdom in this our 


Planet; hoping the Reader will reaſon 
after the ſame Manner (bating particular 
Cireumſtances) ef the reſt, and that, both 
becaufe the defign'd Brevity of this Trea- 
tiſe will not permit me to be ſo particu- 
lar as the Subject deſerves, and becauſe, 
if Analogy hold in general, the particular 
ohes' (with Allowance for the Circum- 
Nantes) will eaſily follow. And firſt, let 
we = C6 ates Sh. "1: . 

us conſider the Advantages ariſing to us 
by the Rotation of the Earth about its 
own Axis. We, the Inhabitants of this 
Globe, are fo made, that once in fixteen 
or twenty Hours at moſt, we require a 
Time for Relaxation; and generally ſpeak- 
ing, in all healthful People, this Time is 
pretty. equal, between ſix and nine Hours; 


the Store-houſes of our Spirits will not 


permit any longer Application than twen- 


ry Hours, without Injury to our Conftitu- 


tions, and much about the Time of fix 

Hours is requir'd to fill them again; and 

generally ſpeaking, it is neceſſary that an 

, | SY. Alter- 
2 


book Religion. 47 
Alternation of Application and Relaxation, 
ſhould be once in twenty four Hours. 
It's true, Cuſtom and Education, may get 
the better of theſe natural Propenſities, 
and a very ftrong Conſtitution may bear 


out with harder Meaſures for ſome Time: 


but the Young, and the Weak, and almoſt 
all at their own Liberty, naturally run 


into a Relaxation, and recruiting their 
Spirit by Sleep, once in twenty-four Hours. 
It was likewiſe neceſſary, that the Air 
ſhou'd be at leaſt cool and temperate, du- 
ring the Time of this Reſt; for we. ge- 
nerally find thoſe that ſleep in the open 
Air, or even while the Sun is above the 
Horizon, the worſe for it; the Sun and 
Heat exhaling the natural Perſpirations 
too violently, while they are crude (hence 
it comes, that People generally ſweat moſt, 
who ſleep. in the Day-time) and raiſing 
too quick a Motion in the Blood, where- 
by the Sleep is leſs calm, and more di- 
ſturb'd. And tho' we generally perſpire 
more in the Night than the Day, yet the 
Perſpiration is leſs crude, more natural, 
and leſs violent, and more according to 
the Neceſſities of our Conſtitution, in the 
Night than the Day. Beſides that of Ne- 
ceſſity, the Darkneſs is leſs ſubje& to Noiſe 
and Diſturbance, than the Day. Now, all 
theſe Things are wonderfully provided for, 
by the Rotation of the Earth aboit its 
7: R 4 Axis; 
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248 Philolophical Principles 
Axis; for thereby we have the Viciſſituds: equ 
of Day and Night, the Day for Applica- J Par 
tion and ſpending our Spirits in, about the M fue 
Neceſſities of Life, the Night by its Cold- ] Air 
neſs and Quiet, to afford us Time to re- upe 
cruit 'em, and lay up in Store, for the Wi 
Expences of the next Day; as alſo for 
nouriſhing the Muſcles, Bones, Chanels, 
and the other Parts of the Body; for the 
Buſineſs of Nutrition is moſtly, if not alto- 
gether, perform'd in the Time of Reſt, be- 
cauſe the Blood has too rapid and quick 
a Motion, the Expences of the Spirits are 
too great, to afford Lieſure, or Materials, 
for nouriſhing . the Parts in the Time of 
Application: | Beſides, that a gentle uni- 
form Motion is requir'd to apply nouriſſ- 
ing Parts to the neceffary- Places, and to 
ſettle em there; and we generally find, 
that Reople recovering from a Diſeaſe, and 
Children, ſleep more, and are more fed by 
their Sleep, than by any other Animal Fun- 
Fon, and groſs People naturally ſleep long- 
eſt. Likewiſe, what a comfortable and 
refreſhing. Thing is the cool Breezes of the 
Night; the Trade-Winds, to thoſe that live 
under the equatoria] Parts, without which, 
Life wou'd be both exceeding ſhort, and ve- 
ry grievous. As to theſe Trade- Minds, they 
are the neceſſary Effect of the Rotation of 
the Eartb about its Axe, which under the 
Line makes the Rays of the Sun direct and 
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equal all the Lear round; ſo that theſe 
Parts being conſtantly under the Sun's In- 
fuence, his Heat rarifies one Part of the 


Air, and the cooler and heavier Part preſſes 


upon the hotter, and ſo makes a continual 
Wind in his Courſe from Eaſt to Weſt un- 
der the Tropicks, which is both of great 
Uſe in Navigation, and of great Comfort 
to the Inhabitants of that ſcorched Cli- 
mate. Moreover, let us reflect upon the 
Neceſſities of our Vegetables, which are 
the Support of Animals; we have before 


ſaid, that the Heat of the Sun rarifies, 


and conſequently raiſes the ſizy vegetable 
Juices at the Roots of the tender Seeds, 
and thereby forces the folded Branches 
to expand and enlarge. Now, were the 
Sun conſtantly, or for any long Time, 


. ſhining upon them; theſe Juices would 


not be at Liberty to ſettle, and conſoli- 


date in the fit Places of the Branches; 


but would be ſtill riſing higher and higher, 
'till at laſt they burſt the Canals, (if Ve- 
getable Fluids were conſtantly ſupply'd 
to them) and conſequently cou'd produce 
nothing; whereas, by this Vici//itude of 
Heat and Cold, what 1s rais'd in the Day- 
Time, has Time to ſettle and conſolidate 
in the Night, and its Cold runs the thin 
Juices firſt into thick ſizy Subſtances, which 
the ſupervening Heat, by exhaling the wa- 
tery Parts (which are now brought nearer 


the 


the Surface of the Plant) does harden and 
fix. This we evidently ſee in Nutgals, and 
the other Excreſcences of the Leaves of 


Fegetables; and generally, Countries that 


have moderately cool Nights, produce Ve. 
getables of the firmeſt Union of Parts; 
and very hot Countries, ſuddenly bring up 
their Seeds, but their Parts are leſs firmly 
ſtuck together; they may be heavier, but 
not ſo tough or hard; though this too 
depends much upon the Conſtitution, and 
Arft Make of the Seed. On the other 
Hand, had not the Earth mov'd upon its 
Axe, but only turn'd round the Sen in its 
annual Period, we had not only loſt all 
theſe Advantages, which are ſo beneficial, 
if, not abſolutely neceſſary to the Being of 
our Animals and Vegetables, but we had 


ſuffer'd alſo ſuch Inconveniencies, as nei- 


ther of theſe could poſſibly bear; for 


then, for very near one Half of the Year, 
we ſhould have been in perpetual Dark- 
| neſs; the Conſequence of which would 
have been, that firſt, baleful and fſulybu- 
nous Damps (by the Forces of the prece- 
ding Heat, generated and rais'd) would 
have fallen, which would have ſtifled all 
the Animals; or had they ſurvived that, 
by Degrees, exceeding Rains would have 


been poured down, (as the Vapours be- 


came cooler) next Sleet, then Snow, and 


Ice, and Froſt, which would of Neceſſity, 


not 
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not only have lock'd up all Fluids, but 
would have freez'd the Blood and Spirits 
in the Channels, of all' the Animals we 
are acquainted with; for as I have ſhewn 
before, there is a ſaline Body conſtantly 
ſwimming in our Air, which by the Pre- 
ſence and Action of the Sun, is ſo attenua- 
ted and reduc'd into fo ſlender Particles, 
whoſe Points (being eaſieſt broken) by the 
Force of the Fluid of Light, are firſt beat 
off, as not to be able to do any Damage: 
But in his Abſence, they ſhoot themſelves 
into oblong ſharp Wedges, which ſtick to- 
gether the Parts of all Bodies. Now, in a 
Half Year's Abſence of the Sun, in what 
Quantities, and with how much Firmnefs 
would theſe ſaline Bodies have form'd 
themſelves ! Certainly, nothing that moves, 
whether Animate or Inanimate, would have 
been able to ſupport ſuch a Cold. And 
all this is not only demonſtrable à priori, 
but is Matter of Fact, and actually hap- 
pens in thoſe Places that are under the 


„/ 2 wo 1s 


Poles, during a much ſhorter Abſence of 


this glorious Star. Again, in the enlight- 
ned half of the Year, we ſhould have 
had, firſt huge Deluges of melted Waters, 
from the preceding Snow, which likewiſe 
would have produced ſuffocating Miſts ; 
next all our Ground, would have turn'd 


into a ſtiff ſtinking Puddle, (being in 2 


Manner diſſolv'd by the Force and Quan- 
Ct tity: 
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tity of the Snow Water) then would ſul- 
-Heats and à burning Air, have ſcorch- 


ed and chapp'd the Earth, and gall'd the 
animal Tribes, that they ſhould have found 
reſt, neither in Houſes nor Dens; till at 
aft, the Heat encreaſing without Abate- 
ment, the Blood and Spirits of all the Ani- 
nals of our Globe, would be quite exhal'd, 


or they turn'd delirious by the violent A- 
gitation of the Blood and Spirits, and then 
dy'd in Convulſions, like ſo many Puppies 


in the Dog-Days ; for it were abſolutely 
impoſſible, that any Thing that has Life, 
ſhould refift ſuch a Degree of Heat. It's 
true, there are ſome People live under the 
Mquator ;, yet they have but an uncom- 
fortable Time on't, though they are ſup- 
ply'd with conſtant Breezes, and Trade- 
Winds, ariſing from the Earth's Rotation 
about her Axis, and prodigious Quanti- 
ties of Rain, falling by the Plenty of Va- 
pours, raiſed by the Day's Heat, and let 
fall by the ſupervening Cold in the Night, 
having as long a Night as they have a Day, 
which is a mighty Relief; the continued 
uninterrupted Action of the Sun, being by 


much a far harder Part, than the Degree 


of the Heat at ſtated Seaſons. And as for 
the Poles, we have very certain Informa- 
tion, that few, if any at all, inhabit near 
them. The extreme Degrees of Heat and 


Cold that happen there, being * 
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ble with an Animal Life. But that which 
makes the Caſe much worſe than in any 
Part of our Globe, upon this Suppoſition, 
is, that the Rays of the Sun would be 
both direct, and there could be no Rains 
nor Witids, becauſe it is the Cooling of the 


Air, that is the Cauſe of both; which by 


no Means could happen in our Caſe, every 
ſucceeding Hour heating the Air to 2 
greater Degree than the former. Add to 


all theſe, that our Seas, even notwith- 


ſtanding our Tides, would either be ex- 
hal'd, or turn'd into Deſarts of Salt, and 
ſo, not only our Fiſhes would be deſtroy'd, 
but we could have no freſh Waters, ſeeing 
we could have no cool Air to ſend them 
down : If we had any Plants or Vegetables, 
they would be but of one particular Kind, 
viz. thoſe which require the greateſt De- 
frees of Heat: But it is demonſtrable we 

ould have Occaſion for none; for any 
Body, who underſtands the Animal OF cono- 
my, will eaſily ſee, that no Animal, ſuch 
as we have on our Globe now, could bear 
ſuch an exceſſive and uninterrupted De- 
gree of Heat. Upon all which Accounts 
it is very plain, that the preſent Rotation 
of the Earth about her Axe, is one of the 


| moſt fignal Inſtances of Wiſdom and Con- 
trivance, that can be imagin'd. 


* 


F XXV. Next let us combine this Diur- 
nal Rotation of the Earth about its own 
4 ; Axe, 


Axe, with the Annual Revolution of the 


ſame about the Sun, and the Paralleliſm of 


the Axe of the Diurnal Rotation with itſelf: 


And from thence we ſhall have the beay- 


of the Lear; Seed-Time and 
Harveſt, Summer and Winter; the com- 
fortable Viciſſitudes of colder and warmer 
Periods, of Snow and Rain, Winds and 
Calms, of ſhorter Days and longer Nights, 
and again, of longer Days and ſhorter 
Nights; and of all thoſe delightful Chan- 
ges, which are ſo Pleaſant, Comfortable, yea, 
and Neceſſary in our preſent Circumſtances, 
If the Earth had only turn'd about her own 
Axe, once in twenty four Hours, then all 
our /iciffitudes would have been of Days, 
and Nights; which by no Means would 
have been ſufficient for Vegetation. If the 
Earth had made a Period about the Sun once 


A . 


in the Year, without any Rotation, we ſhould 
have had but one long Day, and another 


equal Night; which, as I have ſhewn, 
would not have agreed, neither with Life, 
nor Vegetation. If both theſe had been 
united without the third of the Paralleliſm 


of the Axe of the Diurnal Rotation to it- 


ſelf, we might have had Days and Nights, 
but our other Seaſons would have been 
uncertain, and in ſome Places none at all; 
and ſo the Effect of the Annual Revolu- 
tion would have been deſtroy'd in ſome 
Meaſure. But by this wiſe Con junction - 
5 a 
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all theſe three 0 Modifications, We enjoy- 
our Seaſons, and the other conſequent! 
Changes of the Year, which, are of ſo 
great Uſe to us; for, had we enjoy dos. 
conſtant uniform Seaſon all the Year. round; 
ſuppoſe of Summer Weather, then pur. 
Ground had been exhauſted, and worn. 
out by conſtant bringing forth of Vegeta 
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les, and would have run into Weeds, and 


thoſe other Plants that require the leaſt 
rich Soil, and moſt Heat only; ſo that in 
2 few Years, the Earth would have been 
reduced into a Wilderneſs of needleſs Herbs; 
for toward the Production of the more. 
uſeful Plants, there is requir'd (beſides a 
certain Degree of Heat and Moiſture) a 
Lixivial, Nitrous, or Urinous Salt, which 
keeps the Mold looſe (for receiving the 
moiſt Air, and for the Entry of that Heat 
and Moiſture.) For tho' Salts conſolidate 
Water, which confiſts of ſolid porous 


Parts, whereby their Particles are ſtuck to- 


gether, yet they keep the Parts of Mold, 
or. Sandy Clay ( which has little or no 
Water) aſunder, and looſe, by the ſame 


very Reaſon; for their Particles not allow- 


ing them Entry into themſelves, they get 
betwixt them, and firſt ſeparate their U- 
mon, and then keep them from coming 
together; and perhaps both forward the 
Motion of the Liquors in the Vegetable 


Channels (which are certainly endow'd 


with 


1 PIES 8 ; 


with ſome Degree of Elafticity; and capa- 


ble of deing ſtimulated, as 1s evident in 


younger Twigs and Branches, as well as 


Animal ones) and endows the Juices with 
the Qualities the Plant requires. 
theſe are either quite exhauſted, or de- 


ſftroy'd by conſtant Growth and J. egelation, 


We ſee the beſt Ground wears out in a 
few Years, and turns into wild uſeleſs 


ing Ground, are gather'd from Places de- 
barr'd from the Action of the Sun, and 
the Expences of Vegetation, but expos'd 
to the Air, and Weather, whereby they 
are impregnated with this Nitrous or other 
Salts Such are old Turf, new Mold, 
the Dung and Excrements of Animals, or 
thoſe Things which abound with Lixival 
Salts ;, ſuch are burnt Wood, burnt Turf, 
Stubble, and the like. Now all theſe, 
would by a ſhort Time's uninterrupted Ve- 
getation have been quite ſpent. Add to 
theſe, that in a perpetual Summer, there 
would not fall ſufficient Quantities of 
Rain, to moiſten and ſoften the Mold to 
that Degree, that it is neceſſary for con- 
ſtant Vegetation; for we find there is twice 
or thrice as much Rain falls in the Winter 
fix Months, from September to April, than 
in the Summer fix Months; and yet all 
this is but ſufficient for one ſix Months 
Vegetation. Moreover, even the — 

them- 


Now 


Weeds; and all the Materials for enrich- 
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perpetual, Summer; for we find now, that 
the Cold of the Winter, by ſtopping the 
Pores of the ſenſible. Perſpiration, keeps 
the Wart more within, whereby there 
js a greater Quantity of Spirits generated, 


the Blood is leſs rarify'd, the natural Fun- 


dtions are more ſtrong, and perform'd with 
more. Vigour, the Digeſtion is better, the 
ſenfibte Excretions more natural, and leſs 
violent, and the Crudities of the preceding 
Summer are ſettled and digeſted, I mean, 
in healthful and ſound, Animals, (for. the 
Caſe is quite otherwiſe in Valetudinary ones, 


as of Neceſſity it muſt be) and in a mode- 


rate and not over tedious. Vinter; where- 
as in Summer the Blood is more "rarify'd, 
the Spirits more exhauſted, the ſenſible 
Perſpirations more violent, and leſs natu- 
ral, the Digeſtion worſe, and all the Con- 
cotions leſs thoroughly perform'd. So 
that it is evident we could bear neither 
of theſe States perpetually, the Change of 
the. one being abſolutely neceſſary to qua- 
lify the Errors and Extreams of the other. 
If we had a perpetual Summer, we ſhould 
be reduced to meer Steletons,; if a perpe- 


tual Winter, we ſhould turn: Dull, unactive 


Drones. Now, perhaps, againſt all theſe 
it may be objeted, that there are rational 
Creatures, who inhabit this Globe of ours, 
who are perpetually in both theſe Ex- 

0 treams, 
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treams, and yet are found to be not at ! State 
II Uiſpos'd, as 1 pretend they wou'd be. preſe 
To this T anſwer, that though, as to the ge. 
Preſence ot Abſence of the Sun, they may Ml !iüir 
he much the fame, as J ſuppoſe, yet, there I ut 
ute EEO Circumſtances, which Ml Div” 
ft —— the Picifſitudes of the Seafons in of R 
lle other Patrs of the Globe, which alters and 
the Cafe quite; for there are conſtatt I and 
Sedſons of Riin, in the more Southern the 
Countries, which fall for fome tonfiderble 
Time, that both hinders the perpetual 7+: 
rs ſoftens the Mold, and fattens it 

r the next Crop; there are Clouds of 
Snow and Rain, impregnated with theſe 
mirous Sate, which are driven ( by the 
Force of the Winds) from colder into 
theſe hotter Countries ; and there Falling, 
do enrich the Ground. Beſides that, even 

the Clouds, rars'd from thefe hotter Coun- 
| tries. themſelves, when diſtill'd into Rain, 
are ſufficient for this End; för as I have 
f11d before, the Air every where is full of 
fuch Salts, as is known by Experiment, 
Let any one conſult Varenius, and he will 
be ſatisfy'd that theſe Southern Countries 
have Winters, though not of Snow, yet 
what is abundantly ſafficient to ſtop the 
perpetual Vegetation, to moiſten, ſoften, and 
atten the Mold, and to cool the Blood, 
and other Fluids of the Animals. Now, 
the principal Thing that makes this Row 
cry» bY State 
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State of à pergetual Summer, unjit for the 
preſent. Conſtitution of the Auimqle and 
Vegetables, is, that in ſuch a State (either 
ailing from only a Diurnal Rotation, with- 
out an Annual, or an Annual without a 
Diurnal) there would not be that Variety 
of Rains and cool Breezes, nor conſtant 
znd Trade- Winds, nor overflowing Rivers, 
and ſuch like Circumſtances, which... are 
the Effect of this combining theſe two Mo- 
tions together. I need not ſhew the; In- 
conveniencies of a perpetual Winter, every 
Body is fythciently ſenſible, that upon ſuch 
a Suppoſition, we ſhould have neither F- 
getable nor Animal in à very ſhort Time,; 
eſpecially of any conſiderable Uſe, or Va- 
lue, ſuch as require a Summer's Heat for 
their Growth; and as for Spring and Au- 
tumn, they are not ſo much diſtin& Seaſons. 
n- from the two former, as gentle Gradations 
n, WM and eaſy Steps, whereby the one flides in- 
ve MW to the other, through the intermediate 
of Ml Degrees. From all which it is evident, 
it, WM how wiſely theſe three ſo different Modi- 
1 WF fications, have been link'd together, for 
es the Benefit of the Inhabitants of this Globe; 
et MW for by theſe, we have ſufficient Heat in 
e Summer, to ripen the Fruits that are the 
Product of every reſpeQive Climate; and 
d, we are furniſh'd with Reaſon, and made 
„capable of Induſtry, to transfer the Pro- 
ducts of one Country to another; we have 
e 92 Rain 
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Rain and cooling Breezes in the Winter, of 
thoſe Countries where Heat is not wanting 
to cool, ſoften, 4nd enrich the Mold, and 


to ſtop conſtant Vegetation; and we have 


Froft and Snow in others, where the Heat 
1s not to ſpare, to lock up the Mold fron 
being waſh'd away, and to keep in either 


the natural, or adventitious Heats, till the 
Time that all | Circumſtances concur, to 
have the Product of the Ground brought 
to its Vegetations. e 
F XXVLI. Come we now to conſider the 
Obliquity of the Plane of the Ecliptick to 
that of the Ægquator, or of the Axe of the 
Diurnal Rotation, to the Plane of the an- 
nua] Orbit of the Earth, which makes an 
Angle of 662 Degrees. I have already 
ſhewn, that if the Equator and Ecliptick 
Had coincided, it would have render'd the 
annual Revolution of the Earth quite uſe 


leſs ; for if the Earth kad mov'd about its 


own Axe, and this Axe had been at Right- 
Angles with the Plane of the Ecliprick, the 
ſame Appearances as to the Viciſſitudet of 
Day and Night, had happen'd, whether 
the Earth had mov'd round the Sun, ot 


not; and the Alterations of Seaſons, and 


all the Conſequences thereon depending, 
had not been at all; and what a Hin. 


drance this would have been to Life and 


Vegetation, I have already ſhewn. Beſides 
that in the Torrid Zone the Heat would 


have 
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been endur'd; and in the frigid Zones, 


Un | 
— the Cold would have deſtroy'd both Ani- 
nave nale and Vegetables; and even in the Tem- 
Teat Myjerate Climates, the one Half of em wou'd. 
rom have made but a very comfortleſs Habita- 
her tion, for ſuch Creatures as we now are ; 
the Mſo that but only the other Half would 
to have been any ways a tolerable Seat for 
oht Mnitional Creatures, and five Sixths at leaſt 
of the whole Globe, would have been 
the render'd uſeleſs. But Gop, who is wiſer 
to Mthan Man, has contriv'd the Matter much 
the better; for by this preſent Obliquity of the 
an- Ecliptick to the Equator, we reap one very 
an conſiderable Advantage, which is taken 
dy Notice of by my very learned and ingenious 


Friend Dr. ohn Neill, and that is, that we 
beyond the forty fifth Degree of Latitude, 
and who conſequently have the greateſt 
its need of the Sun's Heat, have more of it, 
t- nuke the whole Year about, than if the 
he n had moved continually in the Equator , 
of {and they that live in the Torrid Zone, and 
er the adjacent Places, even to the Latitude 
or Nof forty five Degrees, who are rather too 
id nuch expoſed to the Heat of the Sun, 
g, Milan too little, have by theſe Means leſs 
n- Wo! his Heat, than they would have had, 
d bad the Earth obſerv'd a right Poſition. 
s Lo theſe add, that ſince this Globe of 
d Noors has been deſign'd for a Habitation of 
| 8 3 rational 
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find the preſent Heat of the Torrid Zone 
Ag fitted for all the Kinds of Ani. 
S 


and Vegertbles that inhabit and gro 
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there; the Cold of the Frigid Zones very 
tolerable to the Inhabitants and Production. 
of theſe Places, and the Temper of the 
intermediate ones, ſuited to theirs ; thoſe 
Animals that cannot tranſport themſelves, 
and the Vegetables that require a greater 
Degree of Heat, not having too much; 
ahd the like Animals and Vegetables that 
can ſuffer Cold, not having too little Heat; 
and the rational Creatures being endow'd 
with Reaſon and Means to tranſport them- 
ſelves where ne Bede moſt at Eaſe : And 
fince it was impoſſible to have accomodated 
all theſe ſo various and different Animal. 
and Vegetables in a Place of an equable and 


— 


uniform (or in one and the ſame) Climate, 


> CY fi 4 , ) Fo . . 
it is evident, that the preſent Sitnation of 


the Axe of the Earth to the Plane of the 


Ecliptick, is the beſt (of that infinite Va- 
ricty poſſible) that could be, for our pre- 
ſent Circumſtances ; for by any other very 

3 | 5 conſiderable 
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-onfiderable Alteration, all or moſt of the 


mention d Advantages would be loſt. For 
all which Reaſons, we can never ſufficient- 


the Sun brought three times nearer us 
than he is, our Ground in Winter would 
have been hotter than a red hot Iron, and 
what a Condition we ſhould have been in 
then, we may eaſily gueſs. On the other 
Hand, had the Sun been remov'd from us, 
or we from the Sun, to the Diſtance Jupi- 
ter or Saturn are remov'd, our hotteſt Sum- 
mer's Day, had not afforded ſo much Heat, 
as thoſe that now live under the very Polar 
Kar (if any ſuch there be) of our Globe, 
feel in the Midſt of Winter. Are not we 
then very wiſely provided for, who are 
put in ſuch Mediocrity, between theſe two 
extream Diſtances ; that neither our Heat 
nor Cold is ſo violent, but that we way 
either endure them, or with a little Indu- 
ſtry fence our ſelves againſt their Injuries 2 
Again, as to the Figure of our Earth, we 
3 80 I are 
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are certain, from its Shadow in the Ecliy- 
ſes of the Moon, and a great many other 
experimental Obſervations, that it is Sphe- 
rical, . or Orbicular, bating the 
Inequalities the Mountains make: And 
this Figure is a wiſe and beneficial Contri- 
vance, not only as it is the moſt Capacious, 
and renders all the Parts of its Surface 
equidiſtant from its Center of Magnitude, 
and alſo from its Center of Gravity pret- 
ty nearly, whereby the Equability of its 
otation about its Axe, and of its Circum- 
| volution in its Orbit, is preſerv'd, and all 
o the Motions on its Surface in all its Parts, 
= are render'd Uniform and Similar. But 
alfo, -'as the Ingenious and Reverend Mr. 
Derbam has obſerv'd : iſt, Becauſe this 
Figure is the fitteſt of any, for a regular 
and. gradual Reception and Surrendry of 
Light and Heat ; both theſe being admit- 
ted, and given off, by more flow, creep- 
ing, and inſenfible Degrees, than they 
|| could be, were the Earth of a Figure 
_ made of plain Sides, or any other Figure 

whatſoever. 2dly, Becauſe this Figure is 
the fitteſt for a regular and equal Diftri- 
8 butjon of the Waters; which being a hea- 
vy Body, would fall more unequally to- 
|þ wards ſome one Side or other, were the 
| Earth of a Figure made up of equal or 
| unequal Plains. 3dly, Becauſe this Figure 
is the moſt proper for an uniform _ 
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equal Diſtribution of the Winds, and the 
other Motions of our Atmoſphere ; for we 
find, that large Mountains, Bays, Capes, 
and Headlands, alter and diſturb, in ſome 
Meaſure, the uniform Propagation of the 
Winds, even of the general and conſtant 
Trade-Winds ;, and if the Earth were of a 
Multiangular Figure, the Advantages ari- 
ſing from regular Winds, and Fannings 
of the Air, would be diſturb'd and de- 
ſtroy'd to a much higher Degree. Now 
theſe are ſome few of the Advantages of 
an Orbicular Figure in general ; but as to 
the prolate Spheroidical Figure in particu- 
lar, though it be the neceſſary Reſult of 
the Earth's Rotation about its own Axe, 
and the Fluidity of its ſuperficial Parts, 
at the Commencement of this Rotation; 
yet it alſo is very convenient for us. By 
the Earth's Motions about its Axe, the 
Parts endeavour to recede from the ſame 
Axe, as much as they poſſibly can, by a 
centrifugal Force, ariſing from the circular 
Motion; and therefore, if the Matter of 
any of the Heavenly Bodies was fluid, at 
the Commencement of this Circular Mo- -L 
tion, it would neceſſarily have riſen from 
the Poles, and accumulated ar the Equator, 
and fo induced a Spheroidical Figure on the 
Planet's Body, generated by the Circumvo- 
lution of an Ellipſe about its leſſer Diameter. 
Now, fince it is evident ta our Sight, af- 
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ſiſted with a good Teleſcope, particularly 
in Jupiter, that the Diameter at the Equa- 
tor, is longer than that at the Poles; and 


fince Sir Iſaac Newton has demonſtrated 


that the Eartb is at leaſt ſeventeen Miles 
higher at the Equator than at the Poles, 


the Lengths of Pendulums in different La- 
titudes have confirm'd the ſame ; it's plain, 
that at the Commencement of the diurnal 
Rotation, the Surface of the Planets has 
been cover'd with a Fluid; which gives 
an Account why, at every forty or fifty 
Fathoms below the Surface of our Earth, 


ye never miſs, of Water. It is likewiſe 


evident, from this Figure of the Body of 


the Planets, that the Surface of the ten- 


ate Climates is larger than it would have 
5 had the Globe of our Earth, or of 


the Planers, been either ſpherical, or ob- 
lonely ſpberoidical; ſo that the Advantage 


of this Figure is very conſiderable; the 
Surfaces of the Polar Regions, which by 


Reaſon of the-oblique Incidence of the 


Rays of the Sun upon them, are colder, 
and leſs convenient for the Habitation of 
Animals, and the Production of the no- 
þler Sort of Vegetables, are hereby con- 


| fiderably leſſen d, and the Surfaces or 
Space about the temperate Zones, which 


are moſt comfortable and uſeful, are there- 
by confiderably enlarged. The ſame Fi- 
= gure 
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and ſince many repeated Experiments on 
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gure obtains not only in the Fartb, and 


the reſt of the Planets, and their Sarellicet 
but likewiſe in the Sun, and univerſally 
in every fluid Body revolving about an 


Axe. 


25 6 XXVII. Having ſhewn ſome of the 


Advantages ariſing from the ſeveral Mo- 


tions of the Earth, and the Combination 


of theſe, which are common to the other 
Planers, I come now briefly. to conſider, 


_ thoſe that poſſihly may be more particular- 


ly belonging to our Globe, and are not the 
immediate | Conſequence of its Motions ; 
and the firſt in Order is our Armoſpheye, 
of ſuch Neceſſity toward the Subſiſtence 


of Animals, and the Growth of Vegetables, 


that neither could ſubſiſt any conſidera- 
ble Time without it. This Atmoſphere is 
2 thin elaſtick Fluid, intermix'd with Par- 
ticles of different Natures, ſurrounding our 
Globe to the Heighth, of about forty or 
forty five Miles. The Nature and Pro- 


perties of this Fluid, I have in ſome Mea- 


ſure ſhewn already. But ſome of its Uſes 
I ſhall now point out, and firſt as to Ve- 
getation, Dr. Grew and Malpight have ſhewn, 
that it is a Principle concurrent therein; 
and by Experiments on Seeds ſown in 


Earth and put in an exhauſted Receiver, 


it has been prov'd that no Vegetation can 


ſucceed without it; what makes it ſo ne- 


ceſſary ſeems to be becauſe it being more 
eaſily 


268 Philoſophical Pzinciples 
eaſily rarify'd, and heated by the Aion of 
the Sun, than other more compact, heavy, 
and leſs ſpringy Fluids, is fitter to promote 
the Aſcent of Juices in the ſlender Chan- 
nels of Vegetables; and there being no 
Fluid without a conſiderable Portion there- 
of, lodg'd up and down among its Parts, 
the firſt Impulſe of the Juices upwards, 

does thence ariſe. As alſo becauſe of its 
active, ſpringy and ſubtile Nature, it ra- 
rifies, actuates and refines the more ſizy 

Vegetable Juices to promote their Circula- 
tion, and perforins Functions on them, Ana- 
logout to that it does on the animal Fluids. 

Next as to Animals, it is well known, that 
they could live but a few Minutes with- 
out this elaſtick Fluid, and probably that 
which ſs ſuddenly kills thunder - ſtruck 

Animals, is the quick and violent Rarefa- 

ion of the Air about them; for the 

Lungs of all ſuch, upon opening, are found 

quite deſtitute of Air, and the Sides of 

their Veſicles quite clapp'd, together. It's 
certain, that the Blood is ſent from the 

right Ventricle of the Heart to the Lungs, 
and if the Veſicles thereof be not diſten- 
ded or blown up, by the Air, the Cir- 
culation muſt ſtop there, and the Animal 
periſh; and both for the Comminution of 
the Particles of the Blood, that they may 
more eaſily paſs through the Capillary and 
terminiting Veſſels, and for the Propa- 
| gation 
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gation thereof in the wider ones, there 
is neceſſarily requir'd a Fluid of a deter- 
minate Gravity, and Elaſticityg. We have 
as great Difficulty of Breathing, in a thin 
(as is evident from the Difficulty of Breath- 
ing on the Tops of high Mountains, and 
from Experiments on Animals in nearly 
exhauſted Receivers) as in a thick Air,; 
and even in Fiſhes, where the Water in 
ſome Meaſure ſupplies the Want of Air; 
yet if you draw out all the Bubbles of 
Air, which are always found in Water, 
they will languiſh and die; and in great 
Froſts, if the Ice be not broken to ad- 
mit freſh Air, the Fiſh in Lochs and Ponds 
will languiſh and die; not to mention here 
their Swimming - Bladders, which are ſo 
neceſſary to them, and communicates with 
the Air in their Gilles. So that even to 
them, a certain Portion of this elaſtick 
Fluid, is neceſſary. Now how well is this 
Fluid fitted for the Generality of the- In- 
habitants of this Globe It being neither 
too heavy, nor too light, neither too much, 
nor too ſirele Elaſtick, for the Uſes of Re- 
ſpiration. Another Advantage we _ 
by our Atmoſphere, is, that by it our Clouds 
and Yapours are ſupported, without which 
we ſhould neither have freſh Water, nor 
Snow, nor Rain, nor any of thoſe Things, 
which moiſten and enrich our Soil, and 
make it fit for Vegetation. For though = 


4 
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be the Sun that rarifies the Water. and 
makes. it take its firſt Flight in Vapours 


and Sreams ; yet it's by the Aimoſphere, its 
Progreſs is-continy'd to the upper Regions, 
and ſupported when it is there, to be af- 
ter wards form'd into Snow, or Hail, or 
Rain, or carry'd into other Regions, whoſe 
Soil does want it more, Every Body knows, 
that if there were no Atmoſphere, but a 
dne Void, around the Earth, the ARion 
of the Sun, would not be able to raiſe 
the Fapours above a. few Feet from its 
Surface; and that it's only the en 
being ſpecifially heavier, than theſe YVapoury, 


that buoys them up in the Air, by its 
reater Tendency toward the Center. Now 


then, if there were no Atmoſphere, the Va- 


s- could riſe to no ſufficient Heighth, 
and ſo could never be cool'd ſufficiently, ſo 
as to be form'd into Snow, or Rain; for at 
a {mall Diſtance from the Earth's Surface, 
the reflected Rays of the Sun, make the Places 
fo warm, that no Vapour could be turn'd 


into Snow, or Rain, there; for it's the 


-Coldneſs of the upper Regions, (being de- 
ſtitute of theſe reflected Rays) and the 


Length of their Deſcent, Bo, Forms theſe 
Clouds and Yapours into Snow, and Rain; 


-whenever the ſupporting Atmoſphere be- 
comes lighter, than theſe accumlated Va- 


pours, they fall down with the Temper 


| of - -Heat or Cold, they” had in the upper 


5 Regions, 


f 
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Regions; and ſo become Snow, or Rain ae: 
cordingly. 80 that it's plain, it's our At- 
moſphere that is one of the principal Means 
of dur Dews, and Rains, and all the Bleſ- 
ſings, that follow upon theſe. A third 


Advantage of our Atmoſphere is, our Bree- 
zes and our \Winds, which carry our 
Ships upon the Sea, and purify our Air, 


from noxious: Steams, which (with the 
Concurrence of the Sun) melt our Snows, 
and dry our Ground when over-moiſten'd's 
and ſerve for ſo many other Purpoſes, for 
the Accommodation of Humane Life. Wind 
is nothing but a violent Motion of the 
Air; produc'd principally by its Rarefa- 
Aion, more in one Place than another, by 
the Sun's Beams, the Attractions of the 
Myon, and the Combinations of the Eartb's 


Motions. Without our Atmoſpbere, we 


ſhould have no more Wind above, than 


under Ground, and ſo be depriv'd of all 


4 


the Benefits ariſing thence. Laſtly, Our 
Armoſphere is the Vehicle and Medium of 
Sound, that Senſe which moſtly diſtin- 
guiſnes us from Fiſhes, and the inferior 


Sort of InſeFs. Sound is nothing but a 


Modulation or Percuſſion of the Air, com- 
municated by an Impulſe, from the vibra- 
ting ſonorous Body, and propagated in Un- 
dulations, through the Fluid of the Atmo- 
41855 every Way round. Without our 
Air we ſhould not be able to hear the 
0 Report 
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Report of a thouſand. Pieces of Ordinance, 
diſcharg'd at the ſmalleſt Diſtance, as is 
evident from the Experiments on Sounds 


in exhauſted Receivers. We ſhould have 


no ſuch Thing as Languages or Muſick, 
and what à comfortleſs State this would 
be, I leave the Reader toi judge. Add. to 
all theſe, that it is to our -Atmoſpbere.. the 
Beauty, Variety of Colours, and Figures, 
which are painted on the Skies, the Light- 
ſomneſs of our Air, and the Twilight are 
owing. By it the Day is protracted, and 
the 
moſt, which want thoſe moſt. By the 
Refra@ions of dur Atmoſphere, the Fun riſes 


Month ſooner im ſome Places than it would 
otherwiſe: Aud the Land and Moun- 
tains, appear ſooner to the weary wan- 
dering Sailor. Theſe are great and noble 
"Advantages to the Inhabitants of this Globe, 
as they: beſt can tell, who by. Accidents 
are ſometimes depriv'd of them. From all 
which it's very plain that there was Counſel 


and Deſan in the = and Pro- 


duction of our Atmo ſphere. 
XXIX. The next Thing in r Order. to 


be confider'd is, our Mountains, without 


Which it were almoſt impoſſible for Ani- 
"mals to ſubfiſt, or Vegetables to grow. they 


"being one * the principal concurrent Cau ſes 
toward 
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ight ſhortned, and in theſe Places 


ſooner, and ſets: later in Appearance, and 
with its beneficial Conſequences, even 2 
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wurd the: FroduGion of: — 
ter Rivers. It hag been ſhe wn from 
culation, by feveral Perſons, end, päxti- 
cularly the ingenibus and learned Profgt- 
for of Geometry at Oxfurd, Dr. Ed. Halley, 5 
that the Sun raiſes Vapours from the Sur- 
face of the Sea, in a Year, ſufficient ; to 
ſupply all the Rivers with freſh Water for 
that Time. Now theſe Vapours 
tais d (the Sun acting upon the Surface of 
the Sea, as a Fire under an Alembiab, hy 
rarifying the fawe, it makes the lightefh, 
i. e. the freſlieſt Portions thereof, to rife 
with it firſt ; anfl it rarifies the Water by 
the: ibfioureinkd6. its active Particles am 

the porous Parts thereof, whereby they 
are put in a violent Motion innumerable 
different Ways, and fo are expanded by 
the compound. Fluid of Heat and Air, or 
hot Air, which carries up with its every 
little Yolum, a Cuuer of the more glutin- 
ous Fluid of Water which becomes a lit- 
tle Bubble. of hot Air incloſed within a 
Shell of Water, whereof a great Number 
conſtitutes a Vapour, which being thus 
form'd into little Bubbles of — Di- 
menſions than they formerly had, by the 
inteſtine Motion raiſed by the Heat on 
the Air and Water, which makes their 
Parts turn round their Centers of Gravi- 
ty, and ſo to poſſeſs more Space, and like- 


ou to fly from one another, and b 
5103 . theſe 


E and that this is pretty nearly 
the Fact, in the Production of Vapour 
may be evident to any one who will viey 
theſe Vapours raifed from common Wa. 
ter, by a culinary Fire with a Microſcope 
through a Beam of the Sun, which wil 
preſently be ſeen to be innumerable lit 
tle Bubbles of Water, of different Magni. 
tudes according to the different Force of 
the Heat in blowing them up. A ſmall 
Heat throws off but few Vapours, and 
ſmall Bubbles, a greater Heat, groſſer, lar. 
ger, and more numerous Globules. And : 
very great Heat, ſo weighty, large, and 
many Veſicles, that the Air is not able to 
receive and buoy them up, and ſo produces 
A boyling in the Water. And every one 
knows that cold ſolid: Bodies, intercepting 
Vapours, will condenſe them into Moi 
ſture, watery Drops, and Water. From 
all which it is evident that Yapours may 
be raiſed by the Sun in ſuch Quantities, 
as'is ſufficient to make Clouds, which reſt 
ing in thoſe Places, where the Air is of 
equal Gravity with them, are carry'd up 
and down the Atmoſphere, by the Courle 
of that Air, *cill they at laſt hit againſ 
the Sides of the more eminent and Mous— 
Tanous Places, of the Globe, and by this 
Concuſſion are condenſed, and thus be- 
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= Deb. "he ey mig ht be Taiſed fromm the 
y Subterraneous Heats, and percolated 

A ates altneſs, by being ſtrainid thro! 
Fach and Layers: of Minersh" of diff: 
rent tufes; ;dut' i it is not eaſy to con- 
deive; bow y {tra} ning can bring falt 
we a 0 th eg erge Fette, our 
Rain and 8 Snow” Water is broug ht. All 
IL rtificial Strainifn s, tho“ beter To of- 
pete an A ch whatfoever Kind 
PM Earth vf '0 erto- diſcover'd and 
I uſe” of, ſtill leave 3 Brakiſhneſs in ſalt 
Water, chat makes it üpfit for Animal Uſes; 
neithet does there appear any Kind of 
nitaral Operation, ſufficient for this Pur- 
ole, but this natural Sublimation ind Di- 
Marion of Vapours into Dews, Miſtr, and 
Ruins; which makes it very probable that 
Nas is the principal Efficient in the Pro- 
uRion of Rivers and Fountains. As to 
the Perpetuity, and Equability of ſome Foun- 
tains, where there are no conſiderable 
Mountains over and above what is to be 
expected from the uncertain and unequal 
falling of Rains, Mifts, or Dews, nothing 
ean be concluded from thence, unleſs the 
Extent and Capacity of the 8 of 
falling Rains in the Bowels of the Earth 
were certainly known. For the freſh Wa- 
ter may be convey'd to ſo great a Diſtance, 
and in fuch a Quantity, and to fo great 


4 Depth, by the Situation of the a | 
| la- 


Gan = 1 nt 19, raiſe 
in larger 2 Ay e — Fountain. 

3s yet known, can ſend out; and theT 
and Diſtance of the Baſon may 5 
from fendin Ing out Sen/bly. more: N 

one Time than another. 8 if,t a 
1 10 Fan preciſely the ſame at al 01 


in theſe perennial Fountains, the D. 
— be greater. Howe 3 5 0 wha 
the. une Fountains may b 1 
are the-Refervoirs in this great ork ; 
other very conſiderable Vie of the 17 
and Eminences, is the Determination 1 
theſe Rivers; for tho' there had been Ri 
vers without "Mountains, (which is hard], 
poſſible) yet in that Caſe the Rivers coul 
only have run in a ſtraight Line, if they 
had. run at all; whereas, by theſe. Eminen- 
ces, plac'd up and down the Globe, the 
Rivers make innumerable beautifying Turn- 
ing and Windings, whereby they enrich, 
fatten and water the Soil, of ſeyeral diffe- 
tent Countries in one Courſe, make the 
Tranſportations and Carriage over Lands 
more eaſy and manageabl and at laſt diſ⸗ 
embogue in ſeveral Mouths, into the Sea; 
— by the Aſſiſtance of the Tides, they 
form Harbours and Ports, for the Convent: 
ence of Shipping and Navigation. All theſe 
Advantages we have by our Mountains; BY 
tho from other Cauſes, we might pollibly 
b Wate 


be 1 d with freſh r Spring (tho! 
Ut Natdrs 
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Nature ſeldom is Luxuriant f in Diverſity of 
Auſes) yet without our * Mountains we 
could MAN have Rivers, nor could theſe 
og hoe ſuch delightful Turnings, nor 
1280 uſeful Falls, Lösch gives them an In- 
that may be improv'd to ſo many 
Jas well as profitable Uſes. Laſt. 
we conſider what theſe Hills in their 
| eure and Cauſe are, we ſhall 275 
y, perceive their Neceſſity and Uſe : 
Bil, is nothing but the Ne of ſome 2 
or Mineral, either of Stone, Iron, Tin, Cop- 
per, or ſuch like lower Vegetables : > Theſe 
Mertalt and Minerals, by a plaſtick Virtue 
roper to themſelves, and the Efficacy of 
ubterranean Heat and Fi ires, converting the 
adjacent Earths into their Subſtance, do 
encreaſe, and row, as truly as Animals ot 
Peperables, and requiring free Paſſage both 
for 1975 and Water to aſſiſt in their For- 
mati on; by their Growth, and the Heat 
of the. ſubterranean” Fires, raiſe and puſh 
1 78 d the Surface of the Earth accor: 
Abs - the Neceſſity of their Nature, and 
me Oh 17776 of the Merallick or Mineral 
not ſay that all Mountains owe 
By 9.5 n to. ſuch Cauſes, fubterrantous 
7251 ve thrown up Mountains of Mine. 
and Merallick Beds. already form'd ; the 
e4.2 1d _ have thrown up Banks and 
Faye Uf Stone and Sand; Currents and 
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uſtling have form'd Eminences of diffe- 
rent Sizes and Matter: And Art and hu- 

mane Induſtry has raiſed ſome. But ge- 
acrally and for the moſt Part, all the emi- 

nent Mountains are found to be Neſts, and 

Beds of Minerals and Mettals, which have 
large hollow Cavities, for Water and Air, 
and whenever they have been digg'd into, 
theſe have been found in them, with all 
the Appearances of ſome Parts of them a 
forming and growing in a Manner proper te 
them, and analogous to the Vegetation of 
Plants, The Manner how they are pro- 
duc'd is not here neceſſary to be enquir'd 
into, but that Mettals and Minerals are en- 
creaſed and do grow is paſt all Doubt, and 
is confirm'd by all Miner's and Diggers: 
And that there may be ſubterrancous Heats: 
ſufficient to raiſe them into Hills and Moun- 
taint, is evident from ſome, ſo form'd near 
Fulcano's and burning Mountains: And 

the Force and Violence with which theſe 

burn, and throw out ſuch Maſſes of ſtony, 

fulphurous, and earthly Matter. From all 
which it is evident our Mountains are as 

neceſſary as our Metrals ann Minerals are. 
Ldo not mention here their Uſe and Ad- 

vantage for the Production, Shelter; and 
Nouriſhment of ſome Sorts Vegetables and 
Animals which could not grow or live ſq. 
well any where elſe. But from the whole, 
we may ſee of what Advantage theſe un- 
Zuid 9 4 1 ſightly 
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Moles (as ſome thought them) dre 
to th ee n even Necefl 
tity of Living. 7 

if XXX. Next | come tack Fluids: to be 
auntider d- without which we could: never 
have devi ſeeing they are a very /ential 
Part of ust: Tllat which I ſfia ll principally 
take Norice of, dis, iſt, The fewnets of 
the briginal and primary Fluids, in reſped 
of that viſt Number of compounded ones, 


chichſ are indded, numberleſs. The pri 


mary ones hitherto certainly: known, are 
only four, viz. Hir, Mater; Mercury, and 
Hb; three of which are but ſeldom 
much compounded with others; ſo that it 
it Water aldrie; or Lymph," that s the Baſis 
of ali our Mixtures; and it is the Parts 
of folid Bodies floating in this Fluid, that 
produces all dur delightful and uſeful 


Varieties of Liquors; ſo frugal is Nature 


in Pyinci iples, and ſo Prirfol and various 4 
Effect and Oompoſttions. 2Aly; The great 
Difference between the ſpecifick Gravities 
of our Fluids, Mercury being” about eight 
Fhcuſand Times: e m. than Air. Now, 
not to mention rhe many Uſes of this: laſt 
Fluid in Artificers Works; had Air been 
ab heavy 48 Mercury, it Had bren altoge- 


ther uſeleſs in / Reſpiration 5» 0n- the con- 
ttary, it had choak'd us immediately; and 
had {vw note been a -Fluid-'of the ſame 
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exceeding (mall; vaſtly heavy Sphemules] 
in the preſent Circumſtinces of Mankind, 


World would have done: For the Lewds 
neſs and Debauchery "of + Mankind, has 
brought a great many Diſeaſes to that Des 
gree of Malignity, that I ſcarce ſee how 
— Cure could be made of them; 
without this Fluid; for it is certain, whetis 
ever any Diſtemper ariſes from an Ob; 
ſtruction of the Blood-Veſſels, wherein the 


Blood and its Veſſels are chiefly concert'd, 


(for in Nervous Caſes, I am ſatisfy'd it is 


hat this Fluid, if not abfolutely neceſſary; 


Is extremely beneficial; for nothing has 


fufficient Force to take away this Obſtucti- 
on; and to ſeparate the Globules from one 
another, in the extreme capillary Veſlels; 
but a little weighty Sphere, ſuch as the 
Particles of Mercury certainly are. Now, 
een Difference of the Specifick Gravity 
F the Fluids, a Remedy is provided for all 


theſe Maladies, which I am ſatisfy'd are 


more than two or three. But that which 
is: moſt wonderful in theſe Fluids is, 3dly; 
The univerſal Condition of the Direction 
of their Preſſure upon the Sides of the con- 


taining Veſſel ; for in all Fluids of what- 


ſoever Kind or Nature; this Preſſure is com- 
municated in Lines perpendicular to the 
Sides of the containing Veſſel. Now, this 
bas - Property 
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Property of Fluids, which is ſo beautiful 
and uniform, is the neceſſary Conſequence 
of the Syberieity of their conſtituent Par- 
ticles; for ſince, by the third Law of Na- 
ture, Reaction or Repulſe is always equal 
and contrary to Impulſe or Action, in the 
fame Direction, conſequently the Sides of 
the containing Veſſel preſſes the contained 
Fluid, as much as the contained Fluid preſ- 
Fes the Sides of the containing Veſſel; and 
this Preſſure of the Sides of the containing 
Veſfel, is directed in the ſame Right Line 
with that of the contained Fluid, but is 
contrary to it. Now, feeing a Right Plane 
can only touch a Sphere in a Point, and 
can preſs it in a Direction thro' that Point 
of Contact; if this Direction thro' the 
Point of Contact, do not likewiſe paſs thro' 
the Center of the Sphere, the Sphere will 
neceſſarily revolve upon a Plane, till the 
Direction of its preſſure from the Point of 
Contad, paſs through the Center of the 
Sphere; juſt fo likewiſe, if a Plane preſs 
two Spheres in the ſame Direction, the 
Line of this Direction will neceſſarily paſs 
thro” both their Centers. And ſo if there 
be any Number of Spheres whatever, prefs'd 
by a Plane in the ſame Direction, the Line 
of this Direction will neceſſarily paſs thro? 
all their Centers. But a Line thro' the 
Center of a Sphere from the Point of Con- 
rad; is perpenllicular to the Tangent Plane H 
| : _ 


Aon, 
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| 4800 ine nee E is the Direction of the pre 
ſure of the Plane upon the Spheres, it is alle 
the Direction of the preſſure of 'the Spheres 
upon the Plane. Since alfo the Particles 
of Fluids are Spherical, or nearly appgoach- 
ing thereto, and ſince they are ſuppos'd 
exceeding ſmall, as alſo ſince curve Surfa- 
ces are compounded of an infinite Num- 
ber of little plain Surfaces ; it is univer- 
fally true, that all Fluids, of what Nature 


ſoever, preſs - the Sides of the containing 


Veſſels, in a Direction perpendicular thereto. 
And on the other Hand, fince by Experience 


it is found true, that Fluids do preſs the 


Sides of the containing Veſſels, in a Di- 
rection perpendicular thereto; tis certain 
that the Particles of all F luids are Spherical, 


or nearly approaching thereto; ſo that 


this is how no more Hypotheſis, but Demon= 


ation. Now, could any Thing but the 
Fingers and Almighty Power of Gop, have 
unded thoſe infinite Numbers of ſmall 
articles, whereof Fluids conſiſt 2 Or could 
any Thing but his Wiſdom, have aflign'd 
them their true Dimenſions, their exact 
Weights, and requir'd Solidities 3 ? We ſhall 
allow him to continue in his Infidelity, 
who can demonſtrate by what Laws of 
Mechaniſm all the Particles of Water were 
turn'd of the ſame Diameter, Solidity, and 
Weight; and thoſe of Air, Mercury, and 
. turn'd all of different —_— So- 
idities, 
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eſentation 
5 luid of 


ſages: In a Word, we are not able to com- 
prehend nor ĩmagine a Number ſufficiently 
mall, to expreſs its Subtility; in every 
Pulſe. of an Atery, it runs ſome hundred 
and:thirty Thouſand Miles; what an ama- 
ting and unconceivable Velocity muſt thi 
de nothing but the Action of the Mi 
eun ahy ways repreſent it: And then; what 
beautiful Idea of this Fluid, do Sir Iſaae 
Netiton's later Diſcoveries preſent, us with; 
aud its different Degree of | Refrangibility 
Ger Indigo, à third Blue, a fourth Green, a 
fifth Tellom, a fixth Orange, and the laſt 
u. And theſe are the primary and origi. 
i . | nas 
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pi ine and from the Mixture of th 
altt 


= . * 9 12 IF RA. Ss. , — 
all'the intermediate ones proceed, and Ni 
from an equable Mixture of tie whole; 


antity of any of them being reflected; 
5 95 of them in à great Meaſure bein 
fiMocated. So that now it is not Bodie 
hat are colour'd, but the Light that falls 
pon them; and their Colours ariſe from 
eir Aptitude, to reflect Rays of one Co- 
four, and tranſmit all thoſe of another. 
Their prominent little Parts; upon their 
Surfaces, according to their different De- 
grees of Denſity 185 
fleck back upon our Organs, Rays of one 
Colour, and of one Degree of Refrangibili> 
ty and Reflexibility, and to let others ' paſs 
through their Pores; and this one Colour 
too, is leſs or more intenſe, according as 
their prominent Parts are of different Den- 
ſtieg, or are thicker or thinner. For the 
firſt Degrees of Intenſeneſs, in all the pri- 
mary Colours, ſeem to ariſe from ſome de- 
termined Degrees of Denſity and Thinneſs ; 
and the ſubſequent Degrees, from the other 
different Degrees of Denſity, or Thickneſs, 
or Thinneſs, of the prominenr little Parts 
of the Surfaces of Bodies. Light acts upon 
Bodies, by heating, diſſolving, and putting 
their Parts in a vibrating Motion; as alſo, 
Bodies act upon Light, in drawing its Parts 
to them, and that in Lines perpendicular to 


their 


on the contrary, from the ſmall 


"A 13 . 
Thinneſs, are apt to re- 
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obſerve. one Law likewiſe, viz. That in all 
the Obliquities of the ſame Ray, to the Plane 
of Incidence, the Sines of the Angles of In. 


cidence, are to the Sines of the Angles of 


x E I 


RefraGion in a conſtant Ratio; and both 
theſe Properties proceed. from one and the 
ſame Principle, acting in different Circum- 
ſtances, vir. that Bodies attract Light in 
Lines perpendicular to their Surfaces; and 
that this Attraction is equal in all the Inci- 
dences and Refractions at equal Diſtances 
from the ſame Plane, and the refleFed Rays 


are turn'd. back before they arrive at the 


refledting Plane: For if the reflecting Plane 
have ſuch a Force of Attraction, that be- 
fore the Ray arrives at it, it has already 
made the Sine of the Angle of Incidence 

equal to the Radius, the = muſt reflect, 
and not enter into the reflecting Plane at 
all; if a leſſer Degree of Attraction, then 


muſt it enter the Body of the Plane, and 


proceed in the Line, that its direct impulſe, 
together with the Degree of Attraction in 
the refracting Body, neceſſarily generates. 
And as there may be different Degrees of 
Attraction in Bodies, which produce their 
different Degrees of Elaſticity and Colefon 
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traction in Mediums ſuppoſed, to account for 


their different Powers, in bringing the re- 


fraFed Rays nearer to, or farther from, the 
Perpendicular ;, for it is well known, all 
Mediums have not the ſame refra@ive Vir» 
tue. Now, what a beautiful, uniform, and 
ſimple Theory of Light is here | This is ſo 
very like the frugal Simplicity, and yet the 
manifold Variety of Nature, that one would 
be almoſt tempted to believe it true, were 
there no Demonſtration and Experiment to 
confirm the Truth of it. I might likewiſe 
ſhew here the Art and Contrivance of Na- 
ture in the Production of the Coheſion of 
Bodies. But having been pretty copious on 
this Subje& already, I ſhall only ſuggeſt 
one very remarkable Inſtance of the won- 
derful Contrivance and Wiſdom of Nature, 
in the Propagation of Light, viz, That a 
Ray of Light, in paſling from a luminous 
Point, through two differently refra@ing 
Mediums, to illuminate a given Point, ſpends 
the leaſt Time (the refracting Powers of 
the ſeveral Mediums contider'd) poſlible 


and conſequently, when a Ray paſſes but 


through one and the ſame Medium, i. e. 
when a Ray paſſes from a luminous Point, 
to reflect upon a given Point, it takes the 
ſhorteſt Way poſſible. This the Geometers 
have demonſtrated, and particularly, Mr. 
Hugens in his Treatiſe of Light, very ele- 

gantly 


ſo there muſt be different Degrees of At- 
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 the/Reader, how incredulous ſoever, if this 
be not an Inftahce! af Chun ſel and Deſign ? 
5 5. .de like the, Methods of Prudence 

which will not ſpend more 
201 a Le Thing than juſt what is neceſ- 
ry to do the ſineſs; which will not go 


; re 8d take the ſhorteſt Courſe. poſſible, 


khat will bring it to the Blace aclign'd 3 


He'that can refiſt fuch pregnant and Power- 
be Inſtances of Divine Wiſdom, will never 


N. 


: 'convinc'd. Y 


| 118 Wonders in the Bowels of our Earth; 


ut there our Diſcoveries are fo few, -and | 


ur Accounts of this Matter ſo lame, that 
ittle to be reckon'd certain, can be deter- 
mind about theſe Inner Regions. Some 


have concluded that there muſt of Necefli- 


ty be a Central Heat, becauſe they ſaw that 
Springs run faſter in Froſt and Snow, than 
in hot Weather ; but that might: proceed 
from ſome of the other more narrow out- 
lets of this Baſon's being ſtopp'd by the 
F roft ; and the Yaporurs that the Sun raiſes 
thence, being kept in. Others have thought, 


that within this outer Cruſt of Earth, 


there muſt be a Diſcontinuity, for ſome con- 
ſiderable Diſtance, quite round; and that 
there was ſucceeding this, a large Sphere, 
moving after a certain Manner, to account 


for the Variation of the Magnet : „ what 
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There is 


500 Tears. e #/a Ring about 
7turn, which moves differently from his 
Body, that fomewlat favours this Suppo. 
ſition, of Interior Orbs ; but I cnnot come 
into the Opinior;, that this Annilus may he 
ſome Remains of the Ruins of a Cruſt thats 
fille in upon the Body of the e be 
cauſe this Ring appears to be regular and 
uniform, of 25 e 521 Breadth dufte round, 
ind at an equal Diftance from the Body of 
he Planet: Beſides, it is ſcarcely probable 
that theſe Planeta, which, like ours, may 
be defign'd for the Habitation of fome Sort 
of . Animals, ſhould be ſo tuinous as this 
bohnen Id make that Planet to be. 
fit be true, that all the Bodies of the Uni: 
verſe. attract one another; and if it be very 
probable, from the Benefits of our Mot 
the Zeyh, that duch like and analegicd 
Advantages, of raiſing Tides in the Fluids, 
reflecting Light in the Night Seafons, and 
emittipg other Influences for Life and Ve 
Setation, accrue. to the Planets from their 
Satellites and other Appendapes ; then *tis 
very. plain, tha whenever a leffer Body 
(however figur'd) attends the Motions of, 
and revolves with, a greater, that leſſer 
Body is deſign'd by its Attraction and In- 
fluences to produce ſome Efféct, that is the 
Confequence of this Actracbion, and thee 
Influences. Thus it is plain, our Myon was 
deſign'd to raiſe our Tide, and regular 
A X | 2 — Winds, 
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ut Winds, to enlighten our Nights, and to 
iis Naiſturb the Motions of our Earth, for Pur 
o- ſſſpoſes char poſſibly we may, or thay never, 
ne Neome to difeover; and ſo the Satellites of 
de N pier and Saturn, were deſign'd to attract 
ts their Fluids, and to enlighten their Nights, 
e- Wor diforder the Motions of their reſpective 
d Planet, or to produce ſome Effect conſe- 


d, Nauent upon Attraction; and I have ſug- 
f Ngeſted before, that the Multitude of the 
e, Srrellicer of theſe Panets, may ſerve in their 
y {viſt Diſtance from the Sun, to hinder their 
t Tlaids (by frequent and various Diſturban- 


ces) from freezing; and to enlighten their 
Jong and tedious Nights; and the greater 


Number of the Satellites of Saturn than Ju- 
fiter, ſeems to favour this Conjecture. Now 
this Annulus may poſſibly ſerve ſome ſuch 
Purpoſe as this, ſince it moves differently 
from the Body it ſelf. But all theſe are 
but Conjectures; and as ſuch I leave em. 
k is probable; that Earthquakes and Vulca- 
15 proceed from ſome Motion and Mix- 
türe of different Particles within the Body 
of che Earth; for as to a Central Globe of 
Fire, it is not eafily to be conceiv'd how it 
ean ſubfiſt without Air or Fuel, or without 
Nconſuming the contiguous' Parts of tlie 
6%; and if it had either Air or Fuel, it 
nuſt make a greater Havock than any Hi 
tory mentions. Befides that, it cannot 
Yell confift with theſe mention'd interior 

20 U 2 Orbs, 
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© 29+ . Philoſophical Pzinciples I 
Orbe, without confounding; their regula MT. 
Motions : All the Ap — et of Nau me 
which ſeem to require it, may be more nz Nis lo ; 
turally ſolved: by the Fermentation of diffe. lütribu 

rent Steams and Vapours,. within the Cavi znts o 
ty of the Earth. Theſe Yulcanoes, and Bowel: ; 
fiery - Eruptions, never happen but when U thei 
Sulphur and Iron are copiouſly found Ute for 
which we are certain may produce Heat the Sul 
and Flames, when duly mix'd and fertnent- Depth 
ed, any where: And it's obſervable, that Mp4, i 
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there are ſcarcely any Countries, much au; N ys 
noy'd with Earthquakes, that have not my one 
one of theſe fiery Vente; which ſhows, that Variety 
theſe Yulcanoes are the neceſſary Conſe- Nof Shel] 
quences, and the Tunnels of the fermenting Mayes - 
Vapours in the Bowels of the Earth, and Nohich. 
not Chimneys to the Central Heat: And roſſibl: 
this, by the Way, is a bountiful Contr: ¶ Poſſeſſic 
vance in Nature, to leſſen and evaporate Us, Slo. 
theſe tumultuous Steams, which otherwiſe 2 
might make much greater Havock than This w. 
now they 8 Earthquakes. and Vulcanoes and wo 
in the Earth, being the ſame that Thunder ces of « 
and Lightning are in the Air, and from Wy man 
the. ſame Cauſes : It is likewiſe probable; Myeaq 1 
that its Strata are not of ſuch. Gravities, Welf wit 
as a regular Subſidence according to the] 
Laws of Gravitation of Bodies would re- 
quire; which ſhews, it has not been com- 
pounded by theſe Laws. It is certain, that 
we have freſh Water at any conſiderable 
0 | Depth, ny 
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diſtributed for the Benefit of the Inhabi- 


Bowels, all thoſe Metals and Minerals, with 
all their Varieties, which are of ſo much 
Uſe for the Accommodations of Life, and 
1 Wihe-Subſervience of Medicine; from the 
Depth of the Sea, and the Bowels of the 
Farth, we have all our natural Sas, which 
do us ſo great and manifold Services. If 
my one had but Occafion to look over the 
Variety of beautiful Figures, and Colours 
of Shells, Petrifactiont, Ores, Minerals, and 
donet, and other natural Curiofities, (of 
which, the nobleſt and largeſt Collection 
poſſibly now extant, is to be ſeen in the 
Polſeſſs 


manifold Wiſdom of the Author of Nature. 
This were à very large and copious Field, 
and would afford very demonſtrative Inſtan- 
ces of Counſel and Contrivance. But I have 
lo many other Things to ſuggeſt on the 
Head I am about, that I muſt content my 
elf with Genera 8 —— 
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Depth, in moſt Places diſtant from the Sa; 


which ſhows how uniformly and equally 
this ſo abſolutely neceſſary Fluid has been 


ants of this Globe; we have from its 


jon of the Induſtrious and Learned 
Dr. Sloane) he could not but admire the 
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11 Plot! | ſhall 
L Aving dwelt: 1 . vpe mane 

e che inanimnte Part of thü we 2 
Syſtem of T hings, b comet now to conſide fully 
— Fares Kingdom; * _ m. Ts 
RatocſPregrian of the! Power and Wi the 

2 of the Author of Nature, One of 55 Bloo 
33 or De Cartes's: Difeiples, may per] F 
ps undertake to give ſome faint and im vide: 
perfect Kind of Explication of the \Celeftia | Salix 
r from their Principles, though MW ſtrick 
haw' wretahed their Accounts of this Mat. macl 
ter ate, we. have in ſome Meaſure zb ned 
ready ſhe wn. But when they come to a Lig 
Rant, ar Auimal, they are perfectly ata of t 
Loſs, they can produce nothing coherent, i anot 
or of 2 Piece; their Schemes en, are like dome 
the Effects of the caſual Concourſe of Aton, cha 
an odd inconſiſtent Mixture of Things, that © Ear 
has neither Form, nor Beauty. For every By 
Part of theſe, is ſo exactly adapted to wi 
wilt 
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of own proper Uſe; and theſe Ul 9 0 
nifeſt and evident, that they clearly — 5 


Knowledge in the Lax kJ 95 Divine Geo- 
metry an Harmony 1 infinite perior to 

low Figures and Numbers, that Hor OE 
ſufficient; for, but a Bein " abſolutely, 17555 
fed. I ſhall; here, as 1 did in 255 Cleſtial 


the Animal Fabrick, and Economy; and 
ſhall confine; my Speculations, 2 2 
mane. Strudure, as being the moſt Denton 
we are acquainted with, and which being 
ally. underſtood, the reſt will eaſt ly fol 
low. I ſhall begin with the Proce 


Blood. 3 
15 XXXIV. The Meat being roſly di- 
vided by the Teeth, and ſoftned by the 
1 Saliva, is through the Gullet, by the "Ch 
Ml firition of its Fibres, th ſt =o Mp the Sto- 
nacb; where being ſwel Hd and farther ſoft- 
ned by the Sy of its Glands, and the 
Liquors taken in, by the perpetual Motion 
of the Coats of the Stomach againſt one 
another, the Muſcles of the Midriff and Ab- 
demen employ'd in Reſpiration, and poſſibly 
rom other Cauſes, never to be known, its 
arts are broken, and their intimate, Cohe- 
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5 175 of the And by this Preſſure of tlie 
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mach u * the contain d fo 
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an infinite Wiſdom, an exact and fing 


Philoſophy, give ſome general Scheme of 


the, Aliment and the eueren of "the 
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nent, it is thruſt into the | Inteſtines ; at its 
Eatry into which, it is irrigated with the 
Bile and Sweetbread Juice, the oneto ſweeten, 


* 


the other to dilute the Chyle, oy the vermi- 


cular Motion of the Inteſtines (ariſing from 
the Alternate Action of their Spiral and 
Longitudinar Fibres) the Preſſure of the 
4 lidriff and the Muſcles of the lower 


Belly, the groſſer Parts are deriv'd down- 
watd, to be thruſt out of che Body, 
while the finer are ſqueez'd into the nar- 


Tow Orifices of the IaGeal: Veſſels, which 


. 


open into theſe Inteſtines; whence in 


_ Tender Chanels, they are carried into the 
Glands of the Meſentery, receiving firſt 2 


fine thin Lymph from the Lymphatick 
Du cts, which 4 | 
from the Mefemerick Glands, Unite in lar- 
r. Chanels, and paſs directly into the 
common Receptacle of the Chyle, which 
is a Baſon, form'd for it by the Union of 


theſe Lackeal and Lympbatick Veſſels ; from 
thence in one Du, it aſcends into the 


Tore re, and about the Heart, ſometimes 
dividing, it immediately unites again, and 
creeping along the Gullet, it paſſes on to 
the left Subclavian Vein, where, in one or 


nr 5 em. 
two Mouths, it opens into that Veſſel, and 
there' mixes with the Blood, and circulates 


with jt; which Circularionis thus perform d. 
The Veins (in a continu'd Chanel, as 1s 


th dilutes this Chylous Fluid, 
and ſcours its containing Veſſels, which, 
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to the right Ear of the Heart, whic 
its Relaxation or Diaftole receives the Blood 1 
from them, and in its Conſtriction or 5= _ -— hl 
ſtole, thruſts i it into the right Ventricle, which Ti. 


receive it; by wWhoſe Conſtriction, it is dif- 


forms the defcending Trunk, and. theſe 
dividing. into innumerable leſſer Chanels, 
carry the Blood to the ſeveral Parts 115 
„ ody; where leaving ſome of its Par- 1 
ticles proper for their Uſe, the reſt is PF 
ſent into the Veins, which are nothing 


Blood is carried. about in 2 perpetual Cir- 49 
cle, from the Arteries into the Veins, and _— 
from theſe to thoſe; and in this Circula- 12 
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reafonably's to be For ich The 41 
 Teries ) bring the Blood from the Extre= - 
mities of th Body, and all uniting in 
two large Veſſels w ole Sides diverge | Rom „„ 
the Vena Cava, Aſcendens and Deſcendent, 
which two likewiſe join at their 7 5 0 in- 
if 


1s then in its State of Remiſſion : Which 
when contracted, drives it through the A- 
teria Pulmonalis, into the Lungs; whence 
it is receiv'd in an uninterrupted Chanel, 
by the Yena Pulmonalis, and is carried intd 
the left Auricle of the Heart, then open to 


charg'd into che left Ventricle, then likewiſe 
dilated, by whoſe Contraction it is puſh'd 
into the Aorta, which bending a little! up- 
wards, ſends forth the Cervical and Axil- 
liary Arteries, the reſt turning down again, 
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but the returning Arteries; - and thus th „ "al 


tion, 
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272 a _— d, Life =; Health con- Fo 


As it is plaln from what has he 
"A KEV Aa it is only the Blood, that 3 
18 emed recruited by the Cbyle, ſo che 
is; it likewiſe evident from thence, that gor 
it is only from the Blood, that all the gu! 
Expences of living are furniſhed, and that qui 
all the Secretions, of what Kind ſoe ver, An 
are deriv'd. Now, theſe Secretions are are 
made: by. The Aſſiſtance of the Glands, =”. 
and à Gland, is an Organ conſiſting of 8 
Fame. one or more Turns, Folds, Convo- wh 
kujons and Contextures of Veſſels, in a fuff 
Draper. brane, for the Separation of af 
one Liquor, from another. The moſt con- kay 
Ipicyous 5 Gland of an Animal, is the $- plic 
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Foldings and Plies, conveying through, its 
ſingle Tube, the proper Liquor into a com- 
mon Baſon. There is, no doubt, as great 
a Variety of Structures in the Glands, as 
the different Liquors to be ſeparated are; 
for fince the Arterial Blood is the common 
Subject, the Diverſity of *the;' ſeparated Li- 
quors muſt depend on the different Seru- 
Fures of theſe Strainers. Some, no doubt; 
are very ſimple, ſuch perhaps are the Glands 
of Perſpiration, where a little Tube, jet- 
ting out from the Extremity of an Artery 
where it .degenerates into a Vein, may. be 
fufficient to carry off theſe Vapoury Steams, 
of the Blood; tho' even here, Anatomiſts 
have obſerv'd Art, Contrivance, and Com- 
plication. But the ſtill more complicated, 
ſeem to confiſt of a Membrane, forming (by 
the Cantexture: of Blavd-Fefſels and Nerves) 
an oval ar round Ba ſon, for receiving the 
ſeparated Liquor, and of two or more 
Ducks, for cohveying in, and carrying out 
of this Cavity, the feparated Liquor. This 
Membrane, is as it were a Stay and Baſe, 
for the Blood - Veſſels and Nerves; to keep 
them in their natural Situation, and to 
form the Cavity. Here the Blood-Veſſels 
are interwoven into different Figures, Si- 
tuations, and Inoſculations, according to 
the Neceſſity of the ſeparated Liquor. 
There are other Glands again, yet ſtill 
more complicated, but; they are . 


13 1 that al 
Sides of the containing Veſſel, * that in 


2 


Stain d under one common involving 
Membrane, and having all their emiſſary 
Dube, united in one large common Veſſel, 


which may enter into another Gland, as an 


Artery; and ſo a new Separation may be 
made, from the former ſeparated Liquor. 


Iwill not aſſert any Thing poſitive about 


the Mechanical Explication of the Separa- 
tian of one Liquor from another in an 


Animal Body: All I have hitherto ſeen 


en the Head, being either too general or 
too precarious: But ſomething like theſe 
three Conditions, ſeems to enter into this 


the Orifice of theſe Secretory Ducts, where- 
Particles of a Diameter, greater than that 
of this Duct, are excluded. 2dly, The dif- 
ferent An ngle, -which this Du& makes, with 


the Trunk of the Arte- 7 for it is already 
Fluids preſs the 


a DireGion perpendicular to theſe Sides 3 and 


deres, ſince it is to that Preſſure, this Pul- 
en is owing. It is likewiſe evident that 


115 Blood is urg'd forward by the Force 


— 


bilolophical Principles © 


0 other” than a Maſs of the former, 


Diſq uiſition; ft, The different Diameter of 


this is evident in the Pulſation of the Ar- 


ef the Heart, ſo that the Motion of Se- 
cetiun muſt be eompounded of both theſe 
Motions. Now tho! th this lateral preſſure, is 
greater, when the Felocity of the longitudi- 


nat. Motion is ſo, yet it is not in the Pro- 
portion 
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portion of this Velocity; for this preſſure is 
always ſomewhat even, when the Fluid is 
at reſt, and is then in Proportion to the Se- 
cifitk Gravity of the Fluid, nothing elſe 
being in this Fluid to produce this preſſure 3 
and in a Fluid urg'd by a Longitudinal Di- 
rection, as the Blood in the Arteriet, this 
lateral preſſure, is in a compound Propgs= 
tion of both; whence it is evident, that if 
two Particles of equal Diameters, but 6f 
unequal ſpecifick Gravities, arrive with the 
ſame Velocity, at an Orifice capable of ad- 
mitting either of them, yet they will ot 
both paſs, becauſe their Motion of Direction 
is different: So that this Diverſity in the 
Angles theſe Secretory Ducts make with the 
Trunk of the Artery, ſeems altogether ties 
ceſſary to account for the poſſible Diver. 
ſities of ſecern'd Fluids, even admitting their 
Diameters, and Figures, to be the ſamè 
For it is not to be doubted, that the Blood 
is 2 Heterogeneous Fluid, and contains Parts 
of different Specifick Gravities, different 
Coheſions, and of different Denſities; atid 
the ſeparated Fluid muſt be nearly Homo- 
geneous to perform the uniform Functions 
of Life. 3dly, The different Velocities, with 
which the Blood arrives at the Orifices of 
theſe Secretory DuFs; for ſince the Secretions 
are made in Form of a Fluid, there is no 
poſſible Reaſon can be aſſign'd, why ſome 
Animals of the ſame Species are of 8 
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Iooſe Texture, and Union ot ſolid Parts, 
and why one Part of the _ is of a 
tender, | looſe, N eaſily ſeparable .:1 exture I 


__dthersof an hafder, firmer; and more tloſe 


Coheſion, but tlhiis different Velbcity of the 
Blood; at the Oriſſces of the ſeparatory 
Ducts. And though the Diverſity of the 
 Diumiters of theſe Ducts, is certainly that 
which is of greater Moment in this Affair 
| of Secretion; yet it is 1m poſſible to account 
For the Sinai of the fecerned Fluids 
from ſo Hererogeneons a Fluid, as the Blood 
18, ftom this alone. For ſuppoſe, (as my 
worthy: and learned Friend Dr. Corkburn 
Has very juſtly reafoned) the Dizmeters: of 
be as E, 2, 3. The Diazmeters of the Secre- 
crete Ducts of the Kidneys, Liver, and Teſti- 
les, muſt be in the ſame Proportions. Now 
mo upon this Suppoſition of only different 
Diamerers, the Particles of Gall and Semen 
eatinot be feparated in the Hidneyr, yet 
the Particles of Urine and Gall may be fe- 
parated by the Excretory Ducts of the Teffi. 
cler; the Diameters of the Particles of the 
Fluids, being by Suppoſition, leſstchan that 
of the Diameter of the Extretoiy Ducts of 


tion of only different Diamiererl, it is imp 


to account, for the Homogenity or Similari- 
of the ſecerned Liquors: For all the Par- 
ticles, of whatever Kind, that are leſs than 
a the 
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{crib'd, form a little Gland (all theſe little 
Glands together make the Cortical Part of 
the Brain) terminating in two little Veſſels, 
one for carrying back as a Vein, the groſſer 
Part of the Blood; another as an Emiſſzry 
Veſſel to each of theſe Glands, diftributing 
throughout the whole Syſtem, the more 
ure, refin'd, and ſubtile Part of the Blood, 
65 is ſuppos'd) which is then call'd the 
Animal Spitits. All theſe little Eniſſaries 
united together at their Origin (the Cartira 
Part of the Brain) make that Subſtance, 
which is call'd the Medullar Part; being a 
Bundle of very ſmall, thread- Hike Chanels, 
or Fibres, ſome of which are carry'd thro 
their proper Cavities, in the Sknll, for the 
Uſe of the Organs of Senſation; the reſt 
deans ö 
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hrough the Cavity of the, 
111 


ferib 


ibuted'. at proper Places, t 
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theſe Pmiſſary Veſſels of the ſmall Glands, 
whereof, the Cortical Part of the Brain 


 equfiſts, may contain a Liquor, and that 
1. Per may be the more refin'd, and 
Part of the Blood; eſpecially if 


ſubtile Part of the Bloc 
we reflect that Nature does nothing in 
pain, and that theſe Glands differing ſcarce- 
ty at all from thoſe others, which we 


* 


certainly know ſeparate proper Liquors, 


t in the Length of their Emiſſary Veſ- 
fels (the Neceſſity of which in the pre- 
fent Caſe is ſelf- evident) and that the Blood- 
Veſſels, being ſent in ſuch Numbers in- 
to the Brain, and in a much greater Pro- 
grtion, than to any other Part of like 
menſion, and being there form'd into 


t in the L 


* 


the mention d . Glands, and theſe Gland. 


kending out theſe ſmall Emiſſary Veſſels, 


'oyer the whole Syſtem. It is not impoſſi- 


ble I fay, that theſe may carry a ſuitable 
Liquor. For 1ſt, almoſt the whole ' Maſs. 
gf Blood, in a little Time is brought to 
this Cortical Part of the Brain : (The moſt 


moveable Part of the Blood, aſcending 
by the Carotid and Cervical Arteries ; the 


* flex, heavier and leaſt active, deſcending 
9 


ward the lower Parts, by Reaſon of 


dhe Situation; and the greater ſpecifick Gra- 
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eretory Dads of thefe Glands, to be car- 
ry'd' into the Pelvis, and thence, by pro- 
per Tubes, into the Bladder. Much after 
the fame Manner are their proper Fluids 
ſeparated from the Blood in the Liver, 


Sweetbread; Teſticles, and the other Cn. 


N and Conglomerate Glands of * the 
ody, ſo that it is needleſs to inſiſt on 
E; p = "A of + f 2 3115 2 ins SHY 


* 3 iar | 4 £4+ q 2 $2.49 7: 
F XXXVI. The Lunge are com pos d of 
an infinite Number of little Lobes, of dif- 


ferent Figures and Magnitudes, but fo 
joined,' as to leave but ſmall Vacuities be- 
tweeen- them. Each Lob conſiſts of an 
Iifiniety of mall ſpherical or oval' Veſicles, 


&6f the Trachea; ſo that they may be 
confider'd (when blown up) as ſo many 
fine Tubes, ending in little hollow Spheres 
or Syberoids; upon the Sides of the Ve- 
tler, the Blood-Veſſels in 'a fine Network 
ite ſpread." Now, before the Frtur is 


brought to Light, theſe Veſicles lie flat 


upon one another, and by their Preſſure 
upon the Blood-Vefſels, hinder its Pro- 
grefs through them; but as ſoon as this 
F#tus enjoys the Benefit of the Air, by its 
Weight and elaſtick Force, this Air ruſhes 
through the Pipes of the Trachea into 
theſe Veſicles, and blows them up, where- 
dy they ſtand erect upon the Trunks! of 
theſe little Vinll. pipes, and give a free Paſ- 
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308 Philolophical*'Pamciples 

age to the Blood through theſe Veſſels, 
ſpread upon their Sides. And when by 
the Weight ofs the Thorax, and the Action 
A the Muſcles; thereof, with thoſe of the 
Abdomen'and; Midriff, this elaftick' Fluid is 
thruſt gut of the Feſicles, through the Tra- 
re in Expiſation ; theſe Veſicles preſſing 
againſt. one another, and the &laſtick Fluid 
acting upon the Sides of them, and conſe 
quently on the Blood-Veſſels ſpread there- 
on, ſeparate the Globules of the Blood, 


_ which had Room and Liberty to unite in 
the wider Chanels of the Veint; and this 


Separation of theſe Glohules of the Blood, 
from one to another, renders it more capt- 
ble to circulate in the more narrow Paſſages 
of the Capillary Veſſels, divides and ſubtil- 
lizes the groſſer Parts of the Chyle, gives a 
&catlet -Colour,- Fluidity, and Energy, to 
ths groſs; grumous, and ſtagnated Venous 
Bleods/ But, af I be not very much miſts- 
ken, there is ſtill another Uſe of this natu- 
ral Function behind, and that is to form 
theſe elaſtick Globules of which the Blood 
-principally conſiſts. It is Matter of Fad 


and Obſervation; that the Blood conſiſts of 


2 Lymph, which is the common Vehicle, ſe- 
veral Salts, Ramenta of a thick Conſiſtence, 
made up of ſmall Particles of carneous and 
vegetable Fibres from the Food, (which is 


probably the unform'd. Part of the Chyle 
and Aliment) and theſe red Globules, of 


which 


times 
White, 
may di 
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iz certa 
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White, Blus, and Purple; theſe anyu Body 
may diſcover with an ordinary Microſcofts 
. | Now, it is certain, that theſe Globules: may? 
be burſt, as in Obſtructions⸗; or may be 


g and yet be all recover'd, and recruited 
again; wherefore it is of Neceſſity, -that 


theſe Globules muſt” be iform'd ſomewhete 


in the Body from the ye. And ſince it 


Is certain that they are ot ſolid Partialea, 


both by ocular Inſpection and Touch gam 

by the Neceſſity they are under to cliange 
Ef their Figures into oblong Spherozds, in the 
capillary Veſſels, as alſo from their Colour, 
and that Acids do actually deſtroy their 
Figures, and coagulate: thefe Globules ; it 
is not improbable, they may be little bub- 
bles, blown. from the viſcid Part :of:ithe! 


(hyle, by the Force of ſome more ſubtile 


elaſtick: Aura. Nou no Place in the Body, 


but the Zzngs, can ſo conveniently afford? 


this elaſtick Fluid; and this may bea the: 
Reaſon why the Chyle enters into the Vein ; 
and theſe too only, which are juſt re- 
turning immediately to the Heart, to be 
ſent: into the Lungs. For fince, in our- 
groſs Element of Air, thexe is conſtantly; 


lodged a finer elaflick Fluid which is che! 


principal Agent in all the fuhtil Effedk 
commonly aſcribed bo the other, though; 
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which we are now ſpeaking; but ſome: 
times they are of different Colours, 4s 


il exhauſted,” as in \vidlene. Hrmorrhagers 
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gent offer — cannot, yet this finer 
Flu by that vaſt Force uſed in Expira- 


non, may be thruſt in, through the Sides 
of Theſe F2ficles, to the Blood-Veſſels; and 
feeing theſe) Blood Globules muſt be gene · 
rated eee and ſince there is no Part 
im the Body this ſubtil ela/tick Fluid can ſo 
conveniently be '{queez'd with ſufficient 
Force, to get through the Sides of tlie 
Biocd-Veffels, des lis the Lung ; it ſeems 
Hot unlikely that theſe: Globules are form'd 
there: after this Manner: The viſcous Part 


df the:'Chyle being by the ſhorteſt and ſafeſt 
Courfe poſſible, 45 into the returning 


Part of the Blood, is ſent from the right 
Pentricle of the Heart to the Lungs, and 
ü ſpread upon the Sides of the Yeſicles 
thereof, in little fine Tubes, this fine ela- 
ſtitł Fluid being, ſqueez d in the Act of 
Expiration, thro' 'a Pore, continu'd thro 
che Niels of the | Lungs, and tlie Side of 
the Blood -Veſſels is forc'd into the viſcous 
Fart of the Chyle, which is running hy in 
the! Serum, and by its perpendicular. Preſſoos 
upon the! Sides 25 that Cavity it forms, 
dyces a ſmall little Bubble of à certain 
gaitude, and Thickneſs of Shell, from 
whence it has its Colour, and by the Forte 
of | the Turxeeding Fluid, this little Bubble 
ie broker off from! the Pore, and carry'd. 
albog-the Artery, and the Cobeflon of the 
Fun of vi Shel of 9 being 
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Air and are 4 5 10 Shells of Oi 
this Principle, ſome of 75 der 
ſrain'd 40 W 15 the 1015 e Di: 
20911, may be eaſy ; me D 
enjties about the Cauſes of Diſeaſes, and 
the Manner of the Operation of Megicines 
vgpiſh. .- And this makes it look the morg 
vg Truth, Nature ing magal in her 
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Iv'd in or 0 p Membrane, one of 
boſe Extremities is kalten'd to an im- 
fipvetble,”th he other to a moveable Part of 
the a Wien by the Inflation of the 
Ffelet, 0 r ſwelling and hardening of theſe 
Hameénte, Ye Brig dere otie another, 
and 'ſo become the proper Organs of Mo. 
© | When ae 1595 boyling, wall 
ih aud cleinfing, is duly pr epar'd, tlie 
are ps veficular Threads, or" {6- 

d Fila ments, become more bvident and 
f tier" "of the- laſt Fibfes of Mfcles 
= Ss Hcular, the probabl they may not 
= be 7 Ang g. of Bollomw Beads; and 
2 origins] 4 ollow' Tubes, 'Araitly 
| SE ga by nſverſe Filth nents; ſo 28 
\E form thefe ele Bladders; wrt which) 
man Branches of Blood-Veſſeks are ſo in- 
N 1 „das that the Moi th of a little 
krtery, ang Nerve, gapes into the Cavity 
bf” theſe Pefitles" + Br thi which; are ſo ab- 
folutely neceflary ty che Acklon of a 2 1, 
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entry o it, no Action or Motion can ent 
ue. in en I NO ad. em 
If Mu Har Eibrils he: Peptides, them we 
may reafonably ſuppoſe, alluthe Carnecid 
Fibres, which are neceſſirilyrrequir'd for 
Motion, to be Veſculas, after the Manner 
Fhave now deſeribed them and tliat the 
Nervous ' Fibres, are Oplindrical Tubes; © fot 
_ conveying. the Nervous Juices, The two 
' Extremities of the Muſcle which are called 
Tendinour, were generally thought to- 56 
the Ends of the Carnobul Fibres more 
cloſely com pacted, ſo as to admit but few 
Blood. Veſſels: or nervous? Chanels. Bf 
Mr. Lenvenboeck; by his later -Obſervations 
on them, ſeems to Lthink them of a diffes 
rent Sübſtanee from, and to be diſconti- 
nued with; the Belly, or fleſhy Part of the 
Muſcle.” 4 If the muſcular Fibrils be Veſi- 
eular, Cas T have (aid ) then the Ufe of 
their ve rü Cells, may be for receiving 
the Arteriul and Nervous Juices, that by 
their Action upon one another, they may 
be ſwell'd ſome how, fo as to ſhorten the 
Length of ever ry Fibril, and conſequently 
to bring the Extremities of the Muſcle 
near one another, which is the proper 
Action of the Muſcle. But whether tlie 
ſwelling of the Veſicles be owing to an Ex- 
Piaſion; to an inſtantaneous Fermentation; 


* dhe greater Attraction of the Nervous 
Fluid 
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Flnid on = the Blood Gre 17 
have upon one another; or 4 ths 
mechanical Action and Preſſure o 
* Juice on the arterial Blood te tp 
the Feficle, Or 1 1 955 1 
Ab are not in themſelves ſolid, 
Ant Tabaler Filaments) congraſt 9 4 3 
fubtil Spirit pervading their ſolid Parts, 
whoſe Lam and Aion, is, or is never to 
be determined, I will not take upon me 
to flecide, But if 1 enten right, the 
Nature of Life, Liebt, and animal Motion, 
wild: be an eternal Reproach to Mecha- 
uin, and Humane Invention. The ſureſt 
Method to axriye at any Certainty, in ſuch 
intricate. gulf obſcure Subjects as ſome ad 
this Animal Functions are, is to go n 
farther than Angtamy and Occular Ini ped 
ow will direct us; and fince it is not as 
Te te demonſtrated whether the 
Animal Spirits be a Fluid centain'd in the 
- and Membyanous Fibrils, gs - hol 
| Tubes, or if they ate only a btil 
irit or Aura perva ding theſe, 5 
laments. Nor whether the laſt and ſmall- 
1 Fibres be veſſcular or not, 
eabnot ſee ſufficient Materials, to found 
any . Erpkeatiun of dhis Animal F unc: 
tion up 
F cv. The Floids of the Body 
are pancipally prapell'd, by the Action 


0 N Heart, and the daſtich: Force of the 
2015 8 Fibres 


Fibres of the containing Veſſels. Now 
the Heart is: a: Muſele, like other Muſcles, 
conſiſting of ſeveral Orders of flaſhy Fibre, 
of different Directions; it has two little 
Ear and as many Femricles,. which are 
Cavities for receiving or holding the Blood, 
as it comes from the ſeveral Veſſels, of 
is to be driven to different Places. The 
Muſcles may be ſuppos d to do, y the 
winding and ſpiral Direction of its ſeveral 
Orders of Fibres, the Cavities of the Bars 
and Ventriclas are leſſen d or canſtring d. 
And it is obſervable that all the Muſcular 
Filtres of the Coats of the Veſſels, act af- 
ter a different Manner from the Nervous 
or Aſembranous Coats, the firſt ſeem to act 
by the Aſſiſtance of ſome foreign Fluid, 
Siri, or Principle. But the AMembranous 
Coats, meerly by their own Haſtiaiq. 
being ftretch'd firſt by external Violence. 
Thus the Sides of all Membrauts are bent 
or preis d outward by ſfome-included Fluid, 
but reſtore themfelves by their own na- 
tural Elaſticity; whereas, whenevera Caat 
conſiſts of Fibres of whatever kind, en- 
cepting thoſe for Senſation or Nutrition, it 
is a ſure Indication that this Goat acts as 
a Muſcle; for Nature does nothing in vain, 
and would never have dinftinguiſh'd a 
Coat into Fibres, but for Muſatdar Action, 
' when'a continued Membranous, or Tendinous 
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one, is mots pable of nadting by its own 
Hufpciiy. Lerche the Nature of the Coats, 
and of their! conſtituent Fibres of the Cha- 
nels, being known, together with the Range 
d Direction of 'theſeyFibres; it is eaſy 
Wckiibw! the Manner of their operating 
upon the \included Fluid. The Coats of 
che al te three; the optermoft Mem- 
4, the: ſecond fleſhy and ' Muſcrlar, 
ning L obliqkchy from the uppermoſt End. 
| F. the _ bagus to the Stomach; the 
third is nous and muſcular, of white 
Feder Fibres diverſely interwoven. Tlie 
wzeb has four Coats, the idnermoſt is 
rpet- like, of white ſhort tendinous Fi- 
ſtanding perpendicular upon the next 
Eat, which is neruous and extremely os 
üdie; the third is fleſhy and Muſcular, of 
ſtraight and circular Fibres; tlie fourth, 
anous' from the Phricokanems The 
Guts conſiſt of three Coats; the innermoſt 
i&of the ſame Nature with that of the 
iunermoſt of the Stomach, the ſecond; is 
two Orders of Muſcular | Fibres, 2 
gttadinal-and Spiral, the third is common 
aud membranous, ariſing like wiſe from the 
Perion aum. The Nerves, das I have be- 
fore ſaid: are a Bundle of ſine, ſmall} and 
fender Pipat, or Threads, wherein the 
Animal Spirits, or ſomething Analogous 
to what is call'd by that Name; are trea- 


. up for the Expences of Motion and 
{1 Senſa- 


* 


. —— the Cimde er 
thercineritions Part of the Brain, andi gte 
terminated in all the Points of the Body, 
ten Pair deſcend immediately through p]. 
per Holes of the Skull, and ſerve thanad- 
jacent Parts, and particularly the Org 
vf four of the Senſes; the reſt in à large 
Bundle, are let down by the Cavity of 
the ſertebræ, and at fit Places are ſent 
forth to actuate the ſeveral inferior Parts 
of! the Body. The Arteries have three 
Coats, the e is a fine Web of 
Neruer and Blood-Veſſels, for the Nouriſh- 
dient of theſe: other Coats, and for the 
Mſenlar Acbion of the intermediate one, 
which is made up of ſeveral ſtrata of Spi- 
ral Muſcular: Fibres, according to the 1 
neſs of the Artery. The third is a clo 
tranſpa rent Membrane very ſtrong and cem- 
Pact, toſkeep in the Blood, which vther- 
wife upon the Dilation of the Artery, 
wou'd tear the Muſcular Fibres aſunders 
The Vein have the ſame Coats with 
Arteriet, only the Muſcular Spiral Fibres 
are thinnat, becauſe of the leſſer Force 
of the Blobck againſt the Sides of che Ak 
verging Veins, than thoſe of the converg- 

Arteries From this general Acco 
of the Structure of the Veſſelt, their Actions 
upon the incloſed Fluid may be eafily 
Ne the ſhort erected Fibres ſerve 


the 2 of the Aliment, and fox 
ſtraitning 
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tis inciaded Fluid, che 
1 me the Veſſel, and the in 
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Likewiſe the Fluids, if they did not move 
in the Channels of theſe ſmall Animals, 
wou'd corrupt and deſtroy their containing 
Veſſels. It's evident then that they muſt 
| Girculate after a Manner proper to them- 
felves ; tho? doubtleſs the Velocity of their 
Motions is perfectly accommodated to the 
ſmallneſs of their Bull, and the flenderneſs 
of their ſolid Parts; we ſee an Image of this 
ſlow and low Kind of Life in Swa/hows, In- 
ſecte, Vipers, and other Reptiles in the Win- 
ter; and in almoſt all younger Species of Az 
nimals; and even in adult Animals of the ra- 
tional Kind, a nervous Diſtemper has con- 
tinued them long alive, in a kind of a lethar- 
gick Drowſineſs without Food or Motion; 
and without the common Expences of _ 
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But ſince tlieſe Fluids cannot move, with- 
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out ſome © ſmall inſenſible Evacuationus and 


* Secretions, this Loſs muſt be repair'd ſome 


way or other. Wherefore it is not impro- 
bablethey may lurk ſome where in the Male, 
in ſome proper Place, till they be fit to 
be carried off in the ſoft and tender Fluid 


of the Semen, to be afterwards lodg'd in 


the Female; where they are fitted with 
Accommodations, ſuited to this Degree of 
Growth and Perfection, till they arrive to 
the next Period of their Lives; vig. to bear 


the Light and the Air. We are certain 


that the Seeds of Plants are nothing but 
little Plants perfectly form'd, with Branches 


and Leaves duly folded up, and involv'd 


in Membranes, or ſurrounded with Walls 

oper to defend them in this tender Eſtate 
an external Injuries; that the Manner of 
the Generation of Vegetables, is perfectly a- 
nalogous and conſonant (as far as their dif- 


ferent Natures and Circumſtances will per- 


mit) to this propoſed Manner of the Ge- 


neration of Animals. And that Vegetation 
is only the unfolding and extending of theſe 
Branches and Leaves, by the Force of Juices 
rais'd by. Heat, in the {lender Tubes of the 


Plant. We know that the Eggs of Animals 
are only an Uterus for a little Animal, fur- 
niſhed with proper Food, and fenc'd from 
external Injuries ; and we know likewiſe 


that 
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that all the Effects of incubation, is ſur 
plying a' fit Degree of Heat and Warmth, 
to make the congeal'd Fluids flow, and more 
eaſily paſs into the nouriſhing Channels of 
the included Animalcut; and the Heat of 
the Jun or of our culinary Fires, when du- 


— 


ly adjuſted, produce the ſame very Effects 


with that of the Females. We are ſure, 
that all the ſeveral Transformations of In- 
ſeffs and other Animals are nothing but 
the Expanſion of their Parts, and the break- 
ing of the Membranes that folded em up, 
by the Augmentation of theſe Parts; that all 
the ſeveral Figures and Shapes they put on, 


are owing to the ſeveral Membranes they 


are involy'd in. Now were there no other 
Argument, but the Analogy between the 
Manner of the Generation and Transform- 
ations of theſe lower, and of the more no- 
ble Animals, it were ſufficient to perſuade 


any one, who conſiders the Simplicity and 


' Vniformity of Nature in all her Works. 
But this, with theſe already mentioned, 


make it highly probable that we are all de- 


tiv'd from one Seed, and were once all 
actually in the Loyns of our firſt Parent, 
and have been ever ſince growing to our 
preſent Eſtate. "ID 


XI. From this general View of the 


Structure of the Parts, and of the Manner 
how the animal Functions are perform'd, 
ev'ry Body may ſee how wonderfully we are 
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made, how wiſely our ſeveral Parts are fitted 
for their Uſes; how. juſtly our Fluids are 
contriv'd and dispos'd, to make theſe un- 
interrupted Circulation wherein Life con- 
ſiſts; how ſimple, and yet how ſufficient, 
the Cauſes of all thoſe various Motions, 
(which we are in ſome Manner able to diſ- 
cover) the Animal performs, are. It is im- 
- poſſible duly to conlider theſe Things with- 
out being rapt into Admiration of the 
infinite M i ſdom of the divine Architect, and 
contemning the arrogant Pretences of the 
Mord and animal Wrights, and much more 
the Productions of Chance or juſtling A. 
toms; for ſince even Mechanifm, aſſiſted by 
ſome kind of Art and Contrivante, does ſo 
miſerably blunder in the Undertakings of 
this Nature (as we may {ce in all the Schemes 
of the Projectors upon theſe Heads) we may 
be aſſured blind Chance and Fumble cou'd 
never produce ſo beautiful, ſimple and uni- 
form Effects. Cou'd any of our mechanical 
Undertakers, with all their Skill and Cun- 
ning, make but an Iaſect or a Plant, with 
the ſame Faculties and Qualities that Nature 
does; we ſhould begin to hearken to 'em. 
But they are fo far from that, that the 
moſt exact and nice Performances of Art, 
come fo far ſhort of the dead Organs of Ani- 
mals, or the inauimate Productions of Na- 


ture, that a weak Eye may diſcover art 
va 
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vaſt Difference. Wherefore of unavoidable 
Neceffity, he that form d the Eye muſt him- 
felf ſee, and he that made the Ear muſt him- 
ſelf hear, and he that endu'd Man tvith 
Wiſdom muſt himſelf” underſtand; and he 
that contriv'd fo wonderfully and wilely, 
and form'd ſo juſtly and exactly, all Things 
both animate and inanimate, muſt needs 
e e 1 
But I proceed to make ſome Reflections 
upon the particular Inſtances of Counſel and 


Wiſdom in the animal Fabrick. 
I XLI. The Skin with its Parts is what 
offers it ſelf firſt ; the Scar felin being up- 
permoſt, is compos d of ſeveral Lays of ſmall 
Scales, which cover one another more or 
leſs, or lie thicker, according as it is thicker 
in one Part of the Body than another,; 
between theſe Scales the excretory Ducts of 
the miliany Glands of the true Skin open. 
Lewenhoeck reckons, that about one Cuticu- 
lar Scaſe 509 ſuch Ducts may lie, and that 
a Grain of Sand will cover 250 of theſe 
Scales, ſo that one grain of Sand will cover 
125000 Orzfices of theſe excretory Ducts. 
Now what a prodigious Number of ſuch 
Gland muſt there be on the Surface of the ; 
whole Body! Into ev'ry one of theſe Glands 
an Artery, Vein and Nerve do enter; ſo that 
we may gueſs how prodigious the Number 
of Organ in an Animal Body mult be, from 
— _—_ theſe 
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theſe that are viſible to the Eye aſſiſted with 
an ordinary Microſcope, Theſe Glands ſe- 
cern the Sweat and inſenſihle Perſpiration. 
And of neceſſity they muſt be many, ſince 
 Sanfoarius obſerves, that through them fif- 


teen Ounces weight of a Fluid paſſes in 24 


Hours. Next under the d car bin are the Pa- 
pillæ Pyramidales, infinite likewiſe in Num- 
ber; they are the Extremities of the Nerves 
of the Ain, and ſerve more immediately for 
the Senſe of Heeling, to convey the Impulſe 
receiv'd, along the Nerve to the Brain. A- 
bout theſe, the Nerves and other Veſſels make 
a ſine Web, all cover d over with a mucous 
Subſtance, ta moiſten theſe Papillæ Pyram:- 
dates; and then under this the niliany Glands 
themſelves are plac'd, protruding their /e- 
cretory Ducts to the Surface of the Scarf 
in; upon which there are many parallel 
Lines, and theſe interſected by others, and 
in each Interſection a Hair is planted. In 
the Summer the Skin is thinner and ſofter, 
in Winter more compact and hard, by rea- 
ſon of the Heat and Cold of theſe different 
Seaſons. The Scales of which the Scar fsbin 
is compos'd are deſign'd to fence the Ox iſi- 
ces of the ſecretory Ducts of the iliary 
Glauds, and to hinder Objects from making 
too painful and exquiſite an Impreſſion on the 
Nerves, and to skreen them from external In- 
juries; the Skin it ſelf is deſign'd to wrap up 
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the whole Body, to ſuſtain and to keep the 
TAE Sohn owt in their Places, and the 
miliary Glands from being diſordered, to re- 
ceive the Impreſſions of external Objecæs, 
and to bz the Organ of the Senſe of Touch- 
mg and Feeling. Now what can be more 
wonderfully contrivꝰd than this exterior Part? 
If the Papillæ Pyramidales or the miliary 
Glands had been few and large, then the 
Intervals had been without any Senfe of 
Feeling, and ſo might have been deſtroy*d 
without our Knowledge, to the Danger of 
the whole; and theſe, Tntervals had not 
been freed from the noxious. Parts, which 
are here thrown out of the Body by theſe 
Glands; but by their infinite Number, ev'ry 
Point and Atom of the Auimal Body is ta- 
ken care of. But that which is yet moſt 
wonderful, is the apt Proportioning this 
Senſe of Feeling, to the Actions and Im- 
pulſes of the Bodies among which we live. 
For had our Senſe of Feeling been ten or 
twenty times as exquiſite as it is, then we 
ſhou'd have been in perpetual Torment, ev'ry 
Hair had been a Dagger, the touch of a 
Feather, or of the Wing of a Fly, had 
made us cry out, we ſhou'd not have dar*d 
to have approach'd our Cloaths or our Beds; 
in ſhort, we had livꝰd in perpetual Miſery; 
and had it been as many times duller, or 
more callous than it is, our tendereſt Parts 
n has 
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had been as inſenſible as our Hairs or Nails, | /0»/7 

and might have been torn away or con- the 

ſum' d, without our Knowledge or Concern. of S 

Whereas by this nice adjuſtment. of the Senſe are, 

of Feeling to the Impulſes and Actions of theſc 

= Bodies round us, we can live in Indolence iS a 
4 from the Diſturbance of the Hluvia, and Aut 
Actions of little Bodies that are neceſſarily © wiſe 
in Motion; and we feel ſenſibly enough, I Mar 

to hinder us from hazarding the Ruin of then 
our Fabrick. And univerſally indeed in all © bot! 
Animals whatſoever, this Senſe is adapted not 

to the Circumſtances wherein they live, 8 

which is a notable Inſtance of Council and derf 

. Deſign in the Formation of the Parts. And I ha 

, it, is worth noticing, that this Senſe of Fee- For 

[mg is rendred more exquiſite and ſenſible, ther 

or more dull and imperceptible, as it is more eith 

or leſs uſed; for it is highly probable, that has 

the Scales which compoſe the Scarf-skin, and cil; 


guard the Organs of this Senſe from being Boc 


violated, do ariſe from the Preſſure of tou- the 
ching Bodies upon the Mouths of the f- wri 
perficial Veſſels at different times, by which | refe 
ſome Drops of a viſcid Fluid is forc'd out, in 
which there drying and hardening, become ſing 
a ſmall Scale; and therefore the oftner the on!. 
Mouths of theſe Veſſels are preſs'd upon, Ma 
ar the oftner we uſe the Organs of Touching of 
the more of theſe Scales are form*d, and We 


the Skin becomes the thicker, and ſo a ca/- 


touſnefs 
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Funes gtows upon it. And conſequently, 
| the more moderately we uſe the Pleaſures 
of Senſe, the more lively and ſenſible they 
are, and the more immoderately we ule 
theſe Pleaſures, the leſs they are ſo; which 
is a wonderful wiſe Contrivance of the 

Author of Nature; for were it other- 
wiſe, ſo diſtracted is the moſt Part of 
Mankind, that they would certainly deſtroy 
themſelves, ſince we ſee where there is 
both Sin and preſent Puniſhment, they are 
not kept from Exceſles that way. 
XLII. Having already ſhewn the won- 
derful yet ſimple Structure of the Muſeles, 
I have little more to add upon that Head. 
For tho? ev*ry ſingle Muſcle, of which 
there are about 446 in a human Body, 
either in its Figure, Situation or Inſertion 
has ſomething that ſpeaks Deſign and Conun- 
cil; yet ſeeing Borelli has written a whole 
{ Book to ſhew this, and to inſtance in all 
the Particulars, were to tranſcribe it, or to 
write, a whole Syſtem of Myologze, I ſhall 
refer my Reader for his full Satisfaction 
in this Affair, to that learned and ſurpri- 
fing Book De motu Auimalium, and ſhall 
only ſuggeſt a few Inſtances. 1. Then the 
Manner of the Diſpoſition of the Mu/cles 
of the Fingers and Toes, is admirable, 

We know that for the Uſes of Life, theſe 
„ Muſcles 


* 
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Muſcles were to be ſtrong and large, that 
they might be ſufficient for the various 
and forceable Motions of theſe Organs; 
now had they been ſituated near or about 
theſe Parts, they wou'd have altogether di- 
ſturb*d their Motions, and made theſe Pla- 
ces ſoft and ſpongy, and confequently un- 
fit for graſping and ine And to avoid 
this, the infinitely wiſe Author of Nature, 
has plac'd them at a conſiderable Diſtance 
from theſe Organs; and that ev?n there, the 
might not in bending the Arm or Leg, rife 
up and fill thoſe Places with their "Bodzes 
or Tendons, he has ty'd them to the Bones 
by annular Ligaments; and alfo that one 
Tendon might not be interrupted in its Courſe 
by another, he has ſlit ſome, that others 
might paſs through them undiſturb?d. This 
is ſuch a wonderful Inftance of Wiſdom 
and Deſign, that none can paſs it over with- 
out Admiration. 2. It 1s very obſervable | 
that in nuſcular Motion the Expence of 
animal Spirits is not in Proportion to the 
Labour the Animal is at. Mr. Bernoulli 
in that curious Meditation about muſtular 
Motion, printed in the Acta Lipſiæ 1694, has 
demonſtrated (for whatever be in his T He- 
ory, yet there is certainty enough in his 
general Conſtruction of a Muſcle, to bear 
dut this Obſervation) that the Expences of 
animal Spirits are in à much leſs Propor- 
tion, 
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tion, than the elevated Weights ;. for ſuppo- 
ſing the animal Spirits expended, to be as 
8, then a Weight four Times as great, as 
when they are 595 as 5, may be lifted. So 
that when the animal Spirits are but as 5 
to 8, the Weight ſuſtain'd by em ſhall be as 
1 to 4. And the Yike of the other Propor- 
tions of the animal Spirits; eſpecially the 
Difference becomes moſt ſenſible between 
theſe auimal > on ren the ſuſtain'd Weights, 
when theſe Spirits are expended in great- 
eſt. Quantities. Now what a wonderful 
wiſe Contrivance and Compendium of Na- 
ture is this? Here in great Labour, the ani- 
mal Spirits, which are the Life of the Blood, 
which is it ſelf the Life of the Animal, are 
ſav'd as much as is poſſible ; ſo that a Man 
who is obliged to hard Labour, 1s not re- 
duc'd to the Neceſſity of having twice or 
four Times as much Victuals, as one that is 
under no Neceſſity to Work. We all know 
that the Spirits are the moſt precious things 
in all the animal Body, by which we move, 
and our Blood circulates, i. e. we live; by 
which all the Pleaſures of Life are reliſhed, 


and all Senſation perform'd, by which we 


hate that Livelineſs and Agility, that 
Chearfulneſs and Tranquility, that actuates 
all our Enjoyments ; and without which, 
we are languid, and dull, unactive, and 


thoughtleſs. Now this, ſo neceſſary _ 
1 uſe- 
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uſeful a Subſtance, was to be ſav'd by all 
Means poſſible, and agreeable to the Neceſ- 
ſities of Life, and we ſee the wiſe Author of 
Nature has taken wonderful Care, that no 
Expences ſhou'd be made therein that 
cou'd be avoided. 3. What a ſtrange va- 
riety of: Motions are our Organs capable 
of? There is no poſſible one, that might 
be uſeful to us that we want, and how 
wonderful is the whole Machin adjuſted ? 
For our erect Motion, the Center of Gra- 
vity is ſo diſpos'd, as to fall, - by a Line 
drawn from it to the Center of the Earth, 
always in ſome Part of the Parallelogram 
form'd by the outer Sides of our Feet, and 
two Lines drawn by our Toes and Heels, 


by which Means we are kept from tumb- 


ling : And if at any Time we chance to 
throw this Line without that Space, and ſo 


be in hazard of falling, our Arms, and the 


various Motions of our Head and Breaſt im- 
mediately bring it back within that Space. 
Thoſe > Pur that are deſign'd for flying 
er ſwimming on the Surface of the Water, 
have all their ſtrongeſt Muſcles upon their 
Breaſts, whereby they are kept 1n the fitteſt 
Poſture for ſwimming or flying, the Center 
of Gravity being ſo diſpoſed, as they are 
thereby enabled very eaſily to keep their 
Heads above Water. And in thoſe Animals 
that live within the Surtace- of the "_ 
there 


4. 
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there is a Bladder fill'd with Air, which has 
a Duct open to the outward Air on the 
Surface of the Water, whoſe Oriſce is en- 
dow'd with a muſcular Sphinfer, by which 
they ler out and take in the Azr, to render 
them /peczfically lighter or heavier, than the 
hy they ſwim in, and ſo link or emerge 
as their Occaſions prompt them, or as they 
paſs to a ſ/peczfical lighter or heavier Ele- 
ment, for by taking in more Air, they be- 
come lighter than they were, and fo neceſ- 
ſarily emerge, and letting out ſome, they 

become heavier, and ſo Fak. And it has 
been obſerved, that Fiſhes have got up to 
the Surface of the Water meerly to change 
and alter the ſpeczfick Gravity of this Air. 
And this Bladder is commonly full of Air, 
which is under ſome Degree of Condenfati- 
on, from the Preſſure of the muſcular Sides 
thereof; ſuch to wit, as renders them in an 
Aquilibrium without any Pain, with that 
Kind of Fluid they live moſt in, and they 
commonly alter their Æquilibrium, by the 
e or Expanſion of this Bladder, 
which being cut out, the Fiſh ever after, 
either ſwims on the Surface or ſinks to the 
Bottom. Birds and Fowls that ſleep, reſt- 
ing one Foot to eaſe the other, naturally 
lay their Heads under their Wings, that ſo 
the Center of the Gravity of their whole 
Body, may fall upon the Foot they ſtand on, 


and 


r 
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and the Animal be preſerv'd from overturn- 


ing; and thoſe Fowls that ſleep ſo on the 


ſmall Branches of Trees, incline a little 
backwards, that their Claws by the Gravi- 
ty of their Body, without any muſcular 
Contraction, may graſp the Branch more 


ſtrongly. Theſe are wonderful Inſtances of 


divine Wiſdom and Providence; but thoſe 
who pleaſe to conſult that noble Work of 
Borell?s, will find to their Satisfaction, a 
thouſand ſuch Inſtances, relating to this 
Head alone of muſeular Motion, 

$ XLIIE. The Bones conſiſt of hard com- 
pacted Fibres, ty'd together by tranſberſe 
ones, after the Manner of the Mu/les; they 


are nouriſhed by Blood Veſſels, which enter 


their Subſtance at ſeveral Places, which up- 
on the compleat Growth of theſe Bones, are 


ſoo ſtraightned as to admit only what is ſuf- 
ficient to repair their Decays. All the con- 


ſiderably thick Bones are either hollow or 
ſpongious, and both Sorts contain an o/ea- 
ginous Subſtance preſerv'd in little Veſicles, 
which by the Heat of the Body 1s exhal'd' 
through the porous Subſtance of theſe Bones, 
to ſupple and anoint their Fibres, that they 
dry not, and thereby grow brittle. All the 
Bones are cover'd with a very ſenſible Mem- 
brane calld the Periſteum ; each large Bone 


is conſiderably bigger at the Extremities 


than at the Middle, and that for very wiſe 
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Ends and Purpoſes : For 1. Thereby the _ / 
Articulations are made ſtronger ; for had 
they been leſſer or equal to the Middle, our 
Limbs had been in Hazard of being disjoin- 
ted upon ev'ry Occaſion. And 2. By the 
Largeneſs of theſe Tubercles, it comes to 
paſs, that in all the Revolution of the Joint, 
the Tendon is kept at the ſame Diſtance 
of the Semidiameter of the Tubercle from 
the Center thereof, z. e. the Center of Mo- 
tion; whereby, in the Articulations of the 
Shoulder and Knee eſpecially, the Arm and 
Leg is capable of moving round more than 
a Semicircle, which by no other Contrivance 
poſſible, but this, cou'd be obtain'd. There 
are ſeveral and various Manners of Articu- 
latzons of the Bones into one another, won- 
derfully fitted for the Motions of the ſeve- 
ral Members; one is like Ball and Socket, 
by which the Bone can move egy any 
way, as the Thigh-Bone with the Iſehium; 
others are by way of Charnal, as the Na- 
dias with the Ulna; a third are only ty'd 
together by intervening Cartilages, as tlie 
Vertebræ of the Back. Now all theſe dif- 
ferent Articulations are from the Neceſlity 
of the Situation, or Motion of theſe Bones, 
The Bones, in order to be the moſt conve- 
ment hat might be, ought to have been as 
light, as was reconcileable with a ſufficient 


Degree of Strength, that the 1 
| 0 
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of Motion might rot require too great an 
Expence of Spirits, to move them, and that 


2 
* 


the mechanical Machin might not become 4 


Burthen to themſelves; now the wile Au- 
Thor of Nature has dot e provided 

for this, for he has made 'em light, by eva- 
cuating their middle Subſtance, and yet they 
are ſtronger by very far, than if _ had 
2 one ſolid linder; for Galileo 
has demonſtrated, that of two Bones of 
equal Lengths, and of equal Number of 
Fibres; the, Strength of the one is the 


Strength of the other, as their Diameter, 


are; fo that a hollow Bone of a double Di. 
ameter, to a cloſe one of the ſame Number 
of Fibres, is as 2 to 1, or the firſt is twice 
as ftrong as the ſecond. This is moſt con- 
fpicuous in thoſe Animalot hat are form'd to 
fly; it is wonderful, how light and yet how 
ſtrong the Quills of their Feathers and their 
Bones are, and this wonderful wiſe End 
cou'd no otherways be obtain'd but by this 
Contrivance. Borelli hath ſhewn that thefe 


Bones are ſo many Vectes, of which the 


Center of the Articulation is the Fulcrum ; 
the Tendons are the Ropes, by which the 
Vires Motive of the Muſcles elevate, and 
move any Weight, or overcome any Reſi- 
ſtence. There 1s a wonderful, and exactly 
nice Geometry uſed by Nature in the Figure, 


Connexion, Order, and Motians of theſe 
. Pillars 
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Pillars of the Body, and of their Cover the 
Muſcles; it were alone a ſufficient Work, 
to ſhew all the Neceſſities, the wiſe Contri- 
vances and prudent Adaptions of theſe ad- 
mirable Machines for the Benefit of the 
whole. I ſhall Inftance only in two or three 
Particulars, and then proceed. 1: Then, 
what can be more wondertully contriv'd 
than the Back-bone, had it been all of one 
entire Bone, without Articulations, wecou'd 
not have ſtopꝰd or turnꝰd, but have gone for- 
ward like a Poſt or Pillar; had it been com- 
pos*d of a few Bones only, then the Articu- 
lations of theſe Bones in bending our Backs, 
muſt have made a large Augle upon their in- 
nermoſt Edges, and fo the inal Marrow, 
which ſends Nerves to all the inferior Parts 
of the Body, had been in hazard of being 
bruisꝰd at every ſtooping; and conſequently 
all the inferior Parts, had been 1n perpetual 
hazard of being depriv'd of the Inſtruments 
of their Motions; beſides that the whole 
wou'd not have been pliable, for the vari- 
ous Poſtures we have occaſion to put our 
ſelves in. If it had conſiſted of various Bones 
without intervening Cartilages, we ſhou'd 
have had no more Benefit by it, than ifit had 
been entire without Artiflations, or had 
theſe Articulations been after the manner of 
ſome others of the Bones, we had not been 
capable of theſe Varieties of Motions that we 
now are, it each Yertebra had had its own 
| 1 Pro- 
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roper Cartilage, the Articulations might 
be been eaſily disjointed. So that we ſee the 
Contrivance of this Hulk as it were, of the 
Body is the beſt that can be imagin'd; for by 
theſe many and ſmall Articulatious upon 
 fomewhat plain and ſmooth Surfaces, ty*d by 
a common Cartilage, the Back, for the Secu- 
rity of that Medullary Subſtance, that runs 


down its Cævity, is bent after the manner of 


the Catenarian Curve, by which it obtains 
that Curvature that is ſafeſt for the included 
Marrow, and brings the greateſt degree of 
firmneſs; the oblique Proceſſes of each Superi- 


or and Inferior Vertebra, keeping the middle, 


from being thruſt backwards of forwards, to 
hurt the pinal Marrow. Beſides, had not the 
Tranfuerſe Proceſſes been ſo plac'd as they 
are, to keep the intermediate Yertebra from 
being thruſt backward or forwards, then 
there wou'd have been no more reaſon why 
in Inſpiration, the Ribs ſhouꝰd have mov'd 
upwardsand forwards, than backwards. But 


as they are now contriv'd, theſe Proceſſes 


force the Ribe to move upwards, and ſo lift 
up the Sternum, whence the dilitation of the 
Thoras proceeds,which cou'd not dilate, were 
there no Tranſverſe Proceſſes, or they other- 
wile diſpos'd. Now can there be a more ma- 
nifeſt Inſtance of Council and Contrivance 
than this. Certainly, if infinite Wiſdom were 
ſuppos'd to have fram'd this part, it cou'd not 
have given a more pregnant Indication _ 
— 0 
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of. 2. As I have obſerv'd before, ſome Bones 
are articulated after the manner of Ball and 
Socket, as the Humerus with the .Scapula, 
and that for this wiſe end, that the Arm might 
have all manner of poſſible Motions; but the 
Ulng and Cubitus is join'd by way of Charnal, 
that this 24riiculation might be the more 
ſtrong, for had it been after the former man- 
ner, we ſnou'd have had no Benefit thereby, 
for that Articulation of the Shoulder, takes 
off the Neceſſity of another ſuch here; the 
Hand by it, having all the Motions, thar it 
cou'd have by another of the fame kind, in 
this other Artzcalation; and weſhou'd have 
loſt the Benefit of the greater Strength in 
this Joint. Thus we ſee, Nature in theſe Mo- 
tions looſes no Benefit 1n the ſeveral Parts, 
that can conſiſt with the good of the whole. 
2. Becanſe the Tubercles of the Bones of the 
Fingers and Toes, cou'd not be convenient! 

ſo large in Proportion to the middle of theſe 
Bones as they are in others, becauſe thereby 
in graſping or ſqueezing, theſe points of the 
Fingers which are as the Articulatious, cou'd 
only come into contact with the Body ſqueez- 
ed, and ſo the Action cou'd not be uniform; 
and by this ſmalnefs of theſe Tzbercles, there 
was a hazard of bringing the direction of 
the Action of the Tendons of thoſe Muſcles, 
which contract the Fingers and Toes, quite 
through, or very near the Centre of Mo- 
tion; whereby this Action wou'd have been 
: 5 22 quite, 
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quite, or almoſt deftroy*d. Now to prevent 
this Inconvenience, the Oſ.ãa Seſamoidæa 
(call'd ſo from their reſemblance to the 
Grains of Seſamum) are plac*d at the the Ar. 
ticulations of theſe Bones, to ſerve as ſo ma- 
ny Pullies, about which the Tendons paſs, 
at ſome diſtance from the Center of the Ar. 
ticulation, whereby the direction of the 
Motion of theſe Timdows, are remov'd al- 
ways at the ſame diſtance from the Center of 
Motion, of the Articulation. The fame Ar- 
tifice is us'd in the Knee, by means of the 
Patella; theſe are wiſe and noble Ends, 
which the Wit of Men cou'd not have 
thought of, had they not obſerv'd them. 
9. XLIV. How wonderfully is the Brain 
contriv'd, how carefully and ſtrongly is that 
principal Organ of the Body, tenc'd from ex- 
ternal Injuries, by a thick Wall of hard Bone, 
and two very cloſe and compact Membranes? 
What an infinite Multitude of Glands, are in 
the cortical Part, and of beginning Nerves 
in the Medular part, a hundred of which do 
not exceed one ſingle Hair? How commod: 
oully are the Nerves, that ſerve for four of 
the Sex/es, and all the Parts of the Superior 
 Regwns, ſent out the ſhorteſt and ſafeſt ways 
through proper Holes in the Head ? And thoſe 
that ſerve the inferior Regions of the Body, 
carry*d+ down in a bony Channel. And it is 
very remarkable, that the Yezns do not pals 
out, at the ſame Holes the Arterie . 
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for if they did, then upon any violent Moti- 
on of the Blood, or any'greater Quantity 
thereof than ordinary, lodg'd inthe Arterzes 
their Dilatation and Pulſation wou'd com- 
preſs the Yes againſt the bony ſides of their 
Paſſage, and ſo occaſion a Stagnation and 
Extravaſation of the Blood in the Brain, to 
the deſtruction of the whole Machin; which 
by theſe different Znrerzes and Exits of theſe 
Veſſels is prevented. Theſe Veius alſo do 
not run along by the ſides of the Arteries in 
the Brain, as they do thro' all the reſt of the 
Body, which is allo another wiſe Contrivance 
of Nature; for the Arteries here, were by 
their Dilatation to preſs out their Juice or 
Spirit from the Nerves, into the Muſcles of 
voluntary Motion, which wou'd have been 
hindred if the Veins had always gone along 
with the Arterie, for theſe eins wou'd have 
receiv d the impulſe of the Arteries and there- 
by in ſome Meaſure kept it from the Nerves. 
Next how ſtrongly is the Heart built, and 
with what a force does it ſqueeze out the 
Blood into the Arteries; Borelli reckons it 
equal to the force of 3000 Pound Weight, and 
that 350 Pound Weight of Blood, paſſes thro* 
the Heart ev'ry Houre. How varioully and 
effectually for its end, are its muſcular Fi- 
bres arrang'd, and with what Judgment are 
its Columns and Furrows dilpos'd, for the 
cloſer Contraction of its Ventricles! its 
point is turn'd a little toward the left ſide 
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for the more eaſy aſcent of the refluent Blood 
in fer Cæva, for thereby like a reclining in- 
verted $7phon, the left Auricle becomes low- 
er than the right. All the Auricles and Veu- 
tricles have Valves, whereby the Blood has 
a Paſſage to its true courſe forward, but is 
bindred from returning the ſame way; which 
wou'd frequenrly happen, upon the equal 
Yrefſiere of the Blood oa all Hands, and the 
RefRence of the ſides of the Veſſels, to the 
Ruin of the Animal; which Inconvenience 
is intirely prevented, by this prudent Con. 
trivance and Situation of the Valves. And 
evin the Figure of the Valves themſelves in 
the ſeveral different Places, is for wife Ends 
and Purpoſes. But that which is moſt won- 
derful in this Affair, is the different Structure 
of the Heart in the Hætus, from that of the 
ſame jn adult Perſons. In the Heart of the 
Fætuc, juſt oppofite to the Mouth of the Ca- 
va aſcendens, there is a Hole from the Cava, 
that opens into the Vena Pulmonalis, and is 
call'd the Foramen Ovela; there is like wiſea 
Paſſage, which runs from the Trunk of the 
Aorta, to the Trunk of Arteria Pulmonis. 
Now the Blood which is receiv'd by the Pa- 
centa from the Mother, is by the umbilical 
Veins carried into the Porta, from which it is 
ſent to the Cava, by a Canal, which goes ſtrait 
from the Trunk of the one, to the Trunb of C 
the other, by the Cava it is thrown through 2 
the foramen Ovale, into the Vena Pulmona- ra 
a | bis, 
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lic, which carries it to the left Yentricle of 
the Heart, by which it is ſqueez'd into the 
Aorta, to be diſpers'd over the Body. The 


Blood that comes from the ſuperior Parts of 


the Body, 1s diverted by the Iſhmus of the 
Cava from the foramen Ovale, and falls into 


the right Yeatricle, which throws it into the 


Arteria Pulmonalis, from whence by the 
eommunicating Canal, it is immediatly car- 
ried into the Horta; fo that the Blood that 
comes from the Cava a/cendens, paſſes onl 

through the right Ventricle, whilſt that wh 
comes from the Deſ/tendens, paſſes only thro? 


the left Ventricle. The Reaſon of which 


Paſſages, is becauſe the Blood in the Fætus 


cou'd not go thro? the Lungs, their Veſicles 


by their compreſſure upon the Blood Veſſels, 
obſtructing that Courſe; neither indeed, did 


the Blood need to paſs through the Lunge, 


the ##tus being nouriſhed from the Mother, 
| whoſe Fluids had already receiv'd, all the 
Advantages that it cou'd reap from the Air, 
in her Zungs; but when it comes into the Air 
and is no longer nouriſhed from the Blood of 
the Mother, this preſſure is taken off from 
the Blood Veſſels, by the diſtenſion of the 
Lungs, after the manner already explain'd. 
And ſo finding a free Patlage through the 
Lungs, it runs no more by the communicat- 
ing Canal: And ſo that dries up; and by the 
Current in the Pulmonary Vein, the Valve 


of the foramen Ovale is ſhut, ſo that the 
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Blood can no more paſs that way from the 


Cava. Now how wiſely are thele different 
Channels for the Blood contriv'd, for the 


different neceſſities of the Fætus, before and 
after its Birth! This is a plain Indication of 


 fore-knowledge, and ſuch an one as nothing 


but Omniſcience, is ſufficient for. And this 
is certainly one of the moſt convincing Proofs 
of Deſign and Counſel, that can poſſibly be 


wiſh'd tor; for to provide for an Event, that 


in the natural Courſe of things, muſt happen 
a long time after, is an infallible evidence, 
that the thing was foreſeen, and the Pro- 
viſion deſign'd, by ſome intelligent Being. 


But this is not the only Inſtance of a Pre- 


caution, for it is evident, all the ſeveral Steps 


of the Growth and Vegetation both of Ani- 
mals and Plants, have been foreſeen, and 


fore-deſfign'd, by the wiſe Author of Nature; 
ſeeing, different Proviſions. are made, and 
different Circumſtances adjuſted, for theſe 
various Periods of their Lives: Hb 
d. XLV. What a noble piece of Geometry 


is manifeſted in the Fabric of the Eye, and 


the manner of Viſion“ Without this Organ, 
Animals cou'd not provide themſelves with 
Food, nor be forewarn'd of approaching Dan- 
ger, and conſequently, cou'd not guard a- 


gainſt; it without the Benefit of Light, the ani- | 


mated part of this S'y//exz, wou'd be but ſo ma- 
ny Puppets, tos d up and down by Chance and 


Fortune, without Houſe or Habitation, and 


depriv'd 
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priv'd of all the Pleaſures and Conveniences 
of Life. What a miſerable State wou'd it be, 
to be confin'd to perpetual Darkneſs, and ne- 
ver to behold the chearful Light? The Mi- 
ſery of ſuch a Life is beyond Expreſſion and 
Conception: And on the other Hand, what 

can be more amazing, than that the Particles 
of Matter ſhou'd be fo fram'd, as by their 
means to ſhew us the Shapes, Poſitions, Diſ- 
tances, Motions, yea and Colours of remote 
Bodies? How wonderfully muſt the ſeveral 
Coats and Humours of this little Bal be diſ- 
pos'd, to tranſmit through them that fine, 
and ſubtile Fluid, which is emitted from Ju- 
minous Bodies, and reflected from the Surfaces 
of Opake ones; and united on the bottom of 
the Zye. Theſe things are not only contriv'd 


and fram'd with fo great Wiſdom and Skill, as 


not to admit of a better; but to any one who 
attentively conſiders them, they ſeem of ſuch 
a Nature as ſcarcely to allow any other Me- 
thod, for it ſeems impoſſible that Light ſhould 
repreſent Obfects to us, at ſo vaſt a diſtance, 
but by the tranſmiſſion of ſome fine Fluid, 
from the Object upon the He. And it ſeems 
impoſſible that any other Compoſition of 
the Eye, ſhou'd be equally fitted for that 
End. The Globe of the £ye is ſpherical; it is 
compos'd of 6 Coats, and 3 Humonrs, the 1/f 
Coat is call'd the Confunctiva, and makes 
the White of the Eye. The 24 Sclerotica, it 
is thick, hard, and tmooth, Opake behind, but 
| Tran fg 
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Tranſparent before; where it makes the 3d. 
Coat call'd the Cornea, from its Reſemblance 
to a Piece of tranſparent Horn, it has a 
greater convexity, than the reſt of the G/obe 
of the Eye, conſiſts of ſeveral Laming, which 
are nouriſh'd by ſo ſmall Blood Veſſels, as to 
obſtruct very little of the Light. It is of an 
exquiſite Senſe, that upon any touch, the 
Tears might be ſqueez d from the Lachry- 
mal Glands, to waſh and clean it. The 47h, 
Coat is the Choroides, it lies under the Scle- 
rut ica, it hath little Gland which ſeparate a 
black Liquor, which Tinctures the inter- 
nal fide thereof (which is otherwiſe of a 
Whitiſh Colour) for hindering the refſected 
8 from diſturbing the Pictures of Ob- 
jects; this Coat has a Hole before, which is 
call'd the . for admitting the Light. 
The 5H is the Uvea, which is nothing but 
the Circumference of the Pupilla; It is 
compos'd of circular and ſtraight Fibres, to 
contract or dilate according to the Strength 
or Weakneſs of the Light, for when the Light 
is too ſtrong, the circular Fibres contract 
the Pupilla, that their Force hurt not the 
ye; and when it is weak, the ſtrait Fibres 
Air it, to let in more Rays, for the more 
iſtinct Viſion. On the infide of the Uvea 
from its Circumference which joins the CHo- 
roides, ariſes the Ligamentum Ciliare, 75 
which the forepart of the ye is preſ- 
{ed out ward, and the Retina backward, 
the 
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the Axis of the e lengthened, at the ap- 
proach, of too near Objects. The 67h Coat is 
the Retina, which covers like à Net the bot- 
tom of the He, it is only a fine Expanſion, 
of the Fybres.ot the Optic Nerue; upon 
this Coat, the Pictures of Objects are fram'd. 
lies immediately under the Cornea, it is thin 
and Liquid, and of a ſpirituous Nature, in- 
ſomuch that it will not freeze in the greateſt 
Freſt. The 24 is the Chry/tdlline, next the 
Agneour; it is convex on both Sides, and re- 


ſembles a double convex Leut; it is cover» 


ed with a fine Chat call'd Hranea. The 34 
is the giaſſ Humour, it is thicker. than the 
Aqueous, and thinner than Chry/talline, it 
gives 4 Spherical Figure to the ye, upon 
its back part, is the Retina fpread, which 
it keepeth 
Humour, requiſite to receive the diſtinct 
Impreſſion of Objects. The Oprick Nerves 
are inſerted in the inſide of the Optick Aves, 
whereby the middle Point of every Object is 
diſtinctly ſeen, for the Center of the Inſer- 
tion of the Optack Nerve is inſenſible, as 
Monſieur Mariotte has fhewn by Experi- 
ment. And conſequently, had the Center of 
the Optic Nerves coincided, with that of the 
Retina, the middle point of any Object, had 
been inviſible; but by this lateral Inſertion of 
thete Nerves, the Point of the Object which 
is inviſible in the one Zye, becomes viſible in 
| the 
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er; for 10 5 is impoſſible; th | 
thou'd Kt on Abe ine of both: Eyre at th 
ame time. The light which comes froth the 


ſeveral points of Obhedds 'is:fo refrattet'(by 


: he Condi: ai Chryftalline Humour 


pally) as to meet again upon the Retina, and 
there to paint in the fame Order and Propor- 


tion, with the Object, the Image thefeof, (as 
is evident hy taking off that part of th 
124 Mater, which covers the backGde: of the 
Retina; from the Eye of any dead Animal, 
and then the placing the Hoe in the fit hole 
of a dark ned Room; for Looking then upon 
the back part of the Retina,” we ſhall” ſee 

. it, the Pictures of external Objects 


— by Motion, along the Oprick 
| 516g A i pe of Viſion.” Now what 


ean be more admirable than this ſtru&ure' of 
the Zye; ev'ry part contributing ſomerhing 
toward its Perfection. It is ſituated in the 
Head, the moſt eminent part of the Body, 
next to the moſt noble and vital Organ, inthe 
whole Compoſition - Either in the fore part, 
or the ſides, according to the neceſſary occaſi- 
ons of the Animal: In May it takes in but a 


Hemiſphereor Viſion, in Birdsalmoſta whole 


Sphere, and in ſome timerous Animals, as 
Zaresand Cones, their Eyes being ſo protu- 
berant, and plac d ſo far backwards on the 
fides of their Heads, they muſt ſee a whole 
3 quite round, with the leaſt — 1 
t heile 
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Rays are gather?d, to paſs through the Pa- 
pilla, and few of em loſt on the Y. The 
aqueous: Humour r eaſily changes its 
Figure, either when the Ligamentum Ciliare 
contracts, or both the oblique Muſcles pro- 


trude, the Bulb of the ye, to render it ob- 


long, when Objects are too near; the Fibre 
of the Uvea contract or dilate the Pupilla, 
according to the Degrees of the Strength of 
the Light. The glaſſy Humour keeps the Re- 
tina at a due diſtance from the Chryſfallin, 
the Images are painted upon a Skin produc'd 
by the Expanſion of the Optic Nerves, for 


the more eaſiy conveyance of the Impreſſion 


to the Brain. The CHoroides is tinctur'd black, 
that the Rays that paſs through it may not 
be reflected back again upon the Retina, and 
ſo confound the Object. The Optic Nerves 
are inſerted on the inſide of the Axes of the 
Eye, that the whole Ohject may be diſtinct- 
ly view'd ; the Hairs of the Zye-brouu, with 
thoſe on the Eye-lids defend it from filth and 
light Bodies that ſwim in the Air,; the con- 
tinual Motion of He- lid, moiſten and {weep 
the Cornea, elſe it would dry or grow dirty; it 
is ſunk in a Hole, wall'd with a ſtrong Bone, 
to keep it from more powerful Injuries. The 


ſeveral refractive Virtues of the Coats and Hu- 


mours, ſerve to correct the Errors ariſing from 


the different Refrangibilities of the Rays of 


2885 Light. 
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theſe Organs. The Cornea is more convex than 
any other part of the ye, by which all the 
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350 Phſlolophical Pzineiples 
Light. Our Eyes are double, ro ſecure both 
ſides from Danger, becauſe if the Objects were 
near, however one Eye were plac'd, wecou'd 
not diſtinctly perceive them that ſhauꝰd be 
ſituated towards the ſides of our Body, and 
fo cou'd not guard our ſelves from the Dan- 
gers thence ariſing. Beſides, we couꝰ'd not 
Eye, for our two Eyer are like two different 
Stations in Longimerry, by the Aſſiſtance of 
which, the diſtance between two Objects is 
meaſured. As alſo, when one Hye is acciden- 
tally rendred uſeleſs, we enjoy the Bleſſings 
of this ſo neceſſary a Senſe, by the Benefit of 
the other. It is obſervable that the Figure of 
the Chiyſtallin Humour of Fiſhes, is a great 
deal nearer to a Sphere, than that of Land 
Animals, and that becauſe of the different 
refractive Virtue of Water from Air, for 
that convexity which wou'd unite the Rays 
of Light coming through Air, w ill not u- 
Nite the ſame ſo perfectly at a Point, in the 
ame diſtance, coming through Water. In 
thoſe Animals that gather their Food from 
the Ground, the Papill is Oval or Ellepti- 
cal, the greateſt Diameter going tranſverſ- 
ly from ſide to ſide; in thoſe that ſeek their 
Food on higher Places, its greateſt Diameter 
goes from the top of the Head towards the 
Feet perpendicularly; theſe two diflerent Fi- 
gures being wonderfully fitted to the diffe- 
rent neceſſities of theſe Animals. Thoſe living 
HR” Creatures 


Reaſons, have no Motions of their Neck, have 
a Cluſter of Hemiſpherical Eyeballs which 
ſend in the Pictures of Objects all around them; 
and thoſe that ſeek their Food in the dark, 
have their Retina coloured white, which 
reflects the Light and enables them to ſee 


beſt in the leaſt Light ; theſe are wonderful 


and ſurpriz ing Inſtances, of Foreſight and 
Council in that Being that fram'd theſe Organs; 
but that which to me is moſt ſurpriſing in 
this Affair, is that in all Animals, whoſe Or- 
gans are ſound; they ſhou'd have been ſo 
nicely fram*d in all the infinite poſſible Vari- 
eties over and under, as to repreſent Object 
at a due Diſtance, of that Magnitude that 
has the juſteſt Proportion and trueſt Analo- 
gy, to the Magnitude of each particular Ani- 
mal. What the real Magnitudes of Bodies 
are, I doubt no Body can juſtly tell, nor were 
it of any uſe to us to know, ſince their Ana- 


logical Magnitudes to the Magnitude of our 


Bodies, is all that we have any Concern about. 
Thus taking our own Hand, Foot, or Height 
for our Standard, all things about us are repre- 
ſented in a conſtant uniform Proportion to 
theſe, ſo that we are thereby inform'd of that 
Diſtance and Magnitude of Objects that is moſt 
natural and familiar to us, and isalio moſt ne- 


ceſſary for our Security and Preſervation: And 


the tame is true of every other Animal ſmall, 
or great, thus take an Elephant, a Man, and a 
Mite, 
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Creatures that by their Figure, and for other 
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Pz2inciples 


Mite, and preſent the ſame Object to them 
all three, and it ſhall appear, not of the ſame 

Magnitude to them, but in a Magnitude in 

ſomèe Sort, reciprocally proportional to their 
own Bulks, that is, to the Elephant, leſs than 
to the Man, and to the Mite, much greater 
than to either, and this of Neceſſity from the 
different Magnitudes, and Fabrick of their 
_- Nerves and viſual Organs; and for the Ne- 
coeſſity of their Preſervation, and ſeeking their 
Food. Now we know from the Laws of 
Optzcks, that had the Retina been remov?d 
farther from, or brought nearer the Chry/t- 
allin Humour, or (keeping the Retina at the 
fame Diſtance from that Humour) had it 
conſiſted of two Segmente of a leſs or greater 
Sphere, the viſion had been indiſtinct or none 
at all; or had the Diſtance been fitted exactly 
in the Focus of the Chryſtallin, but had it 
conſiſted of Segments of Spheres, leſs or 
greater, than thoſe of our chryſtallin Humour 
that are at preſent, we had ſeen Objects ev'n 
at a due Diſtance, either bigger or leſs than 
we now behold them, which wou'd have ex- 
s*d us to a thouſand dangerous Miſtakes ; 

for Example, the Precipice that perhaps was 
not many Feet from us, might have appear'd 
at ſome Paces Diſtance, and we have tumbled 
down, ere we are aware, or the Atom that 
we now ſcarce take Notice of, wou'd have 
covered all our View, and hindred us from 


taking in any other Object; in a Word, belgdes 
N that 


thus we mond not — that Mag - 
nitude of Objects, which has the moſt; propet 
and fit Analogy to us, which wou d have had 
2 Thouſand fatal Conſequences, had our Eyes 
magnified Object, any thing conſiderably, we 
cou id have ſeen but a very ſmall part of them 
at once, and Twenty dangerous things might 
have been in our ways, which we cou d not 
have: diſcovered, but by a great deal of Pains; 

ſo that our progreſlive Motions, muſt have 
been ſlower than thoſe of Reptils, and then 


ev ry little Particle, likewiſe, wou d have been 


able to have damn'd up; and obſtructed our 
Sight; and had our 8 diminiſhed Objects 
conſiderably, we cou'd have ſeen them but 
faintly and indiſtinctly, all minute Bodies wou'd 
have vaniſhed; \ and we might have been de- 
ſtroy d by thoſe which we thought at a di- 
ſtance. In one Word, there are infinities of 
different Ways, our Eyes might have poſſibly 
been fonm d, none of which could have brought 
with it,, the Advantages the prefent Structure 


does. Can there be a more pregnant and 


convincing Evidence of the Being of an infinite- 
Y wiſe Power, who out of the infinite poſſible 

Varieties, of diſadvantagious Fabricks of this 
Organ, has ſingled out that only one, that was 
beſt; he certainly deſerves. not to enjoy the 
Bleſſings of his Eye-Sight, ,. whoſe Mind is ſo 


depray'd, as not to acknowledge the Bounty 


and Wiſdom of the Author of his Nature, in 
the 8 arid a/toniſhing Structure of this 
noble Organ. A2 F. XLVI. 
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— —— — — WIS. . SIP TREE 


Dignity to de- 
neral one, of wh hich the reſt are only particular 
75 be very: Comfortleſs. lt is by Means of this 

Senſt, we enjoy the Benefits of Converſation, 


afahe; Pleaſures of Muſſck; and by it we are 


forewarn'd'of thoſe Dangers, our Eyes cannot 


inform us of; and what can be more wonder- 
ful than that the fame Medium of Air, ſhou'd 
ferve us for ſo many different, yet neceſſary 
Uſes: By it our Vapours are ſupported, and 


form'd into Snow or Rain, according to the 
Exigencies of different Climates; by its Mo- 
tion our Winds are produc'd, which ſail” our 
Ships, and purify our Atmoſphere ; by draw- 
ing it in we live, and our Blood is fitted to per- 

form its Circulation; by it, Sounds are con- 


vey d to our Ears, and other Men's Thoughts 


to our Minds. The internal Parts of the Ear 
are theſe, 1. The Meatus Auditorius, which is 
à contorted Paſſage for the outward Air, run- 
ning firſt upward, and then downward; here 
are many Glands, which ſeparate a viſcid glu- 
tinous Matter, which hinders Inſects, or any 
Hurtful thing, from corroding the Tympanum, 
_ whiclris a ſecond principal Part of the internal 
Ear: lt is a thin Membrane, like the Head of 
a Drum, ſtretch'd upon a Bony Circle, bchind 
Which is the Barrel, in the Cavity of which 
| nieren are four little Bones call ehe Hammer, 
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K. XI VI. Hearing is» the next Senſe in f 
(Wis Ireckon Feeling a ge- 


zors) wirhout which our Lives wou'd 


buoy'd up to the higher Regions, to be there 


the Aoi, the Stirrup,' — the Os orbiculare. 
Barrel there are ſeveral Holes, one of 
n opens, behind the Palate of the Mouth, 
and receives Air to ſupply theſe Cavities, that 
have no Communication with the Air, coming 
in by the outward Bar. Next to the Barroiſ is 
the Labyrinth, which ends in the Veſtibulum, 
and is follow'd by the Cochlea, which is a Paſ- 
ſage reſembling a nails Shell, in it the Audi- 
tory Nerves terminate. Now when a Sound 
is propagated in Undulations through the Air 
(the Sonorous Body ſtriking the Ambient Air, 
by many repeated /7 brations, excites theſe un- 
dulations in it, after the manner any heavy Bo- 
dy thrown into a ſtanding Lake, raiſes in the 
Water, Waves in a Circle round it) theſe are 
gathered by the Concha, or external Ear, and 
carried through the Meatus Auditorius, to the 
Tympanum or Drum, on which beating, the 
four little Bones that are in the Barrel, are 
thereby mov d; and as the Drum is ſtruck by 
the external Air, after the ſame manner is the 
internal Air mov'd by theſe little Bones; and 
this internal Air, thus mov'd, makes an Im- 


eee upon the Auditory Nerves, in the La. 
yrinth and Cochlea; ſo that as the external Air 


: ſtrikes the Drum, ſo does it move the Bones in 
the Barrel, to ſtrike the internal Air after the 


ſame manner; and as it is mov'd, ſoaccording- . 


ly-is the Impreſſion made upon the Audffory 


Nerves, and all this Apparatus ſeems intended, 


to hinder the Sound from coming with too 
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great Violence upon theſe Narues, for we find 
that too ſudden, and violent a Noiſe, is fill 
able to diſturb theſe lender Tubes, and ſome- 
times to diſorder them ſo, as to deprive us of 
this Sex/e.' Now how wiſely is this neceſſary 
and pleaſant _ contriv'd, for the Conve- 
niences of Life! Had it been more exquiſite, 
then every little Noiſe had been capable of di- 
ſturbing us, the buzzing of a Fly, or the Noiſe 
of our own Breath, wou d have pierc'd our Ears 
like a Peal of Thunder; and the Motion of 
every little Atom wou'd have rob'd us of Reſt; 
And had this Senſe been any thing conſiderably 
More dull, we ſhouid have been in proportion 
hereto, depriy d of all the Pleaſures and Ad- 
Vantages thence ariſing: So that its evident 
our Hearing, is nicely adjuſted to the Conve- 
niences and Neceſſities af Life, whichis a plain 
Jaſtance of Deſn inche Fabrick of this Organ; 
the ſame might he demonſtrated of the two re- 
maining Senſes, which for Breyities —_— 
JL DOW-Oit.c E Ad 3 211 
„N. XLVII. "Thnibatore e . 
the Canals except the Arteries have Values, by 
Which their Fluids are permitted to go forward, 
in their Courſe, but hindered from returning 
back, all theſe Halue s, opening toward the term 
of the gatutal Metion of theſe Flnids, hut 
| ſhutting by the Preſſure of the Blood in a con- 
trary Birection, and thereby obſtructing that 
backward Motion. Theſe Values are viſible, 
* r in the Hein. oe in the: Lymphaticks, 


the 


4 


= — and Dudus Thoracicus; — it is 
obſervable that this laſt Channe/ always goes up 
the left ſide, that by the Pulſation of the great 


Artery, upon which it immediately lyes, the 


Chyle may be propell'd upward. It is likewiſe 
remarkable, that all the Branches of the Arte- 


ries, which, go off, at any ſmall Diſtance from 


the Trunks, do all unite again in one Trunk, 


whoſe Branches communicate with one another, 
and with others, as before; and that for this 


wiſe End, that when any ſmall Artery is obſtru- 
Qed, or cut, the Blood may be brought by the 
| communicating Branches, to the Parts below 
the Obſtruction, which muſt have otherwiſe 
been depriy d of Nouriſhment. The Velocity of 
the Blood in the extreme Arteries is conſidera- 
bly leſs, than that of the ſame at the Heart, of t 
its entry into the Aorta, becauſe it is of theſe 
extreme Arteries the Glands are form d, and by 
them the ſecretions are made, Which as was 
before demonſtrated, requiredifferent/Velacities 
in the Blood, to ſecern the different Fluids in 

theſe Glands: This Diminution of the Helomity 
is evident from the Propoſitions Dr. James Kail, 
| — — Accurate A of the Anatomy 

of Humane Bodies, I have always had recourſe 

where my Memory fail'd me) has givn us all 
the Branches of the Arteries tothe great Trunk, 
whereby it appears the Diameter of the Aorta, 
does not bear a greater Proportion, to the pri- 
mary Branches of the Arteries, than 5 tõ 7 


_ woe eons odd: ls OE in 1 the ſmaller 
ene 9 Branches. 
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Branches. 2 trugal has Nature been in the - 
Strutture of the Nun for becauſe of the leſs: Preſ- 
ſure of the Blood; againſt the ſides of theſe wide- 
ning Changels, the thickueſs of their Wall, is in 
proportion lefs, than thoſe of the Arteries. Beſides, 
that only thoſe Ve'ns that run perpendicular to the 
Horizon, are endow'd with Valves, which ftick to 
their Sides like ſo many Thimbles; which when 
the Blood preſſes back, are fill'd, and .o. ſtap its 
Paſſage, . — compreſs. by the forward Motion 
of wh Blood. Now theſe Valves were uſeleſs in 
other Vein, for their widening | Channels, give no 
occaſion to the Blood to puſh backward, its Gra- 
vity acting laterally and not backward, as in thoſe 
1dicular to the Horizon; the ſmall Branches of 


theſe Vein, communicate with one another, for 


the fame ends and purpoſes that the Arteries did; 


and having now occaſion to ſpeak of the containing 


Veſlels I cannot; omit here the wonderful Contri ; 
vance of Nature in the Poſiton of the ſeveral Parts 
of the Feruc in the Uterur; the Skul whereof in the 
firſt part of the time of its ; Geſtation being very thin, 
large aud only Membranous, the Thorax and Abdomen 
with the Limbs are fo diſpos'd as to make the Head 
always" emerge out of the Fluid it lies in, or at 
leaſt preſecves it in a Direction that it is ſtill upward, 
with its Face toward its Mother's Belly, but about 
the time of its Delivery the Skull -thickens, - and 
hardens, the Limbs and Members ſtretch out, a 
the Head becomes the heavieſt place in the Body 
whereby i it tumbles over, and acquires that Poſture 
which is fitteſt for its Delivery: "Theſe are fi ignal 
Inſtances of Counſel and Foreſight, in the Forma- 
tion of theſe e and Parte, but ! haſten to a 
Cloſe. TY, 21 Jo Arlt Fe 
17S: XILVII. Having 1 think ſulficieatly. ne 
out that — to wit, that we are wonder- 
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fully. made, though 1 have pointed only at a few of 
thoſe Inſtauces that the Arimal Fabrick and Ozco« 
nomy affords, 4:now come 0 male a few general 
Obſerations under one Head, and ſo to put a Cloſe 
to this Chapter. It is very remarkable, that thoſe 
Animals, Plants, and Minerals, that: are of moſt uſe 
and advantage to us, are ſuch as will grow almoſt in 
every Soil and Climate, and are more productive of 
their Kind than others, and are found in moſt Places. 
Thus Iron is found almoſt every where; Corn is the 
Product of all Soils and Climates, while other more 
curious and nice Plants will only thrive in their 
proper Soils: Thus Hens, Geeſe, and Tur hies are 
more productive than Crows, or Jackdaws, and C- 
nies and Hares, than Foxes and Lyons; thus a Crane, 
which is but ſeurvy Meat, lays bat two Eggs, and 
the Alla, and ſome other Sea Fowls, but one, 
whereas the Patridge and the Phoaſant hath Fifteen 
or Twenty, and thoſe which lay fewer, and are of 
moſt value for Food, lay oftner, as the Woodcock - 
and the Dove. What is more admirable, than the 
_ fitneſs of every Creature for the Uſe we make of 
him? The Docility of the Elephant, ſo long employ- 
ed in War, the Inſitiency of the Camel, "for travel» 
ling in the parched and dry Deſerts, the Gentleneſs 
of the Sheep, the Cleanneſs, Beauty, Strength; and 
Swiftneſs of the Horſe, whoſe Breath, Foam, and 
even Excrements are ſweet, and theteby ſo well 
fitted for our Uſe and Service? How frugally has 
Nature avoided any uſeleſs Expence of Organs, 
when the Circumſtances of the Anima! would have 
renderd em ſo ? Thus thoſe Animals that are flow 
of their Nature, have no very quick fight, it be- 
ing uſeleſs to ſuch, ſince their Slowrieſs allows them 
time to dwel) Jonger on an Object, as Snails and 
Moles; but theſe that are endowed with a quicker - 
Motion, have brisker Eyes, and a more quick 
5 | piercing 
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tuns of the watery Blemenr. Sb alloy; thoſe A. 


— — —EAö—◻ä—fb—UF— 

piercing Sight, as Hunks und Hater Thoſe" Apis | 

| male alſo; that have no "Ears; have no Otyany' for 
making a Noiſe wich; becauſe wanting Ears, "theſe 
chi. would de uſeleſs} as Fiſbes and other Inhabi. 


male which have Teeth on both Jawsg have but one 
Stomach; berauſe theſe Teeth vender mere Sto- 
machs 11. and choſt Anima that” have nd up- 
per Teeth or none at all, have three Stomachs to 
y the Want of theſe Teerls;>us in Beaſts, «the 
Taub, the Read, and the Pert; and ina lbgranive- 
rou Birds, the Crop, the Erhinul, and the Gizzard: 
Man which has 2 bigger Brain in proportiem t 
his Body than any other imul, hus a r and 
more eafily . Hand; Whereas à 
that has little Brains, and con thy! can have 
great uſe for much Dexterity; Nas not fo weh 
d nor \eafily; applicable! a Hand. \ Theſe, and 
20 Thouſand ſuch Inſtances of Wiſdom; Counſel; and 
Meliority in the Contrivance and Febriek of the - 
70 ral Animals, may be gathered by any one who will 

conſult the Writings of natural Hiſtoriais. Bud 

thoſe who will not be convinced by the Thſtanees 

I bave brought, that there is à God who rules in 
the Kingdom of the Eurth, who numbered all our 
Parts, and appointed them out their ſeveral Ends and 
Vis, I am afraid wild not be prevailed upon by. 
thak behind. bas 2050 ee eee ee _on5v2 
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Sa 1o fir remov'd from the com- 
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ons, demonſtrated after the plaineſt — 
—B ti 


| 8 
* 


SS 


3 
. K n eee a C . 88 8 "OP, 
n 5 ; 4 ; : a N 1 , - * * 
* ; ; | 7 4 « * 1 
2 8991 nncipies 
1 . 
_ 9 * * a 
- 3 g 1 131 A IR” ©. $I . : 


11 OPS OS DOT "EL OI ©4 


1 


till we obtain Principles to found our conſe- 
| * Reaſonings on; and then draw ſuch 
Corollaries, from the ſeveral Parts, or from 
the whole, as ariſing neceſſarily from them, 


may be of uſe to aſcertain ſome Speculations tl 
advanced in the foregoing Treatz/e 5 or may ta 
otherwiſe help to conduct the Underſtand- 

ing in thoſe other Sciences, where they may Si 
find a Place. | | N 


© Defination 1. 


QUANTITY is what may be increas d 
or diminiſhed. | 

Tro? this Definition may not exhauſt the 
metaphyſical Nature of Quantity 5 yet it 
points out that Quality in it, that is here 
chiefly regarded for ev'ry Quantity may 
be increas'd or diminiſhed, and that conti- 
nually, as ſhall be afterwards ſhown 


Definition II. 


A BOD is an extended, impenetrable, 

paſſive, diviſible, unintelligent Subſtance. 
This Definition allo, tho? it exhauſt not 
the internal Eſſence and intimate Nature of 
Matter, yet it ſums up its ſenſible and 
moſt mage a Qualities, by which it is dit- 
tinguiſhed from every thing elle. Def 
| 5 e- 


ok Religion, 


2 - LY £22 * 


Definition III. 


Tas inherent Principle of Activity, in 
the great Bodies of the Univerſe, is Gravi- 
tation or ſomething analogous thereto. 

Tao? I am perfectly convinced, from the 


Simplicity and Uniformity of the divine 


Nature, and of all his Works, that there is 
ſome one great and univerſal Principle, runs 
ning through the whole Sytem of Creatures 
anatogicatly, and congruous to their relative 
Natures ; which is the ſame in all Bodies 
great and ſmall, and the Origin of all their 
natural Actions upon one another, with re- 
gard to their difrenc Circumſtances ; and 
that there is not a different Principle for the 


natural Actions of the fer Bodies from 
that which is the Principle of the natural 


Actions of the greater Bodies of the Uni- 
ver /e, but one and the ſame Priucipie in both, 
acting differently in different Circumſtances, 
Yet ſince Gravitation, or ſomething anals- 
gous thereto, ſeems neceſſary for accounting 
for the conſtant and regular Motions, and 
Actions upon one another, of the great Bo- 
dies of the Univerſe ; Gravitation or ſome- 
thing analogous thereto muſt be a neceſlary 
Conlequence in the greater Bodies of the 
Univerſe, of this more univerſal Principle, 
and the Origin of the Activity of Bodies. 

; B 2 Defi- 
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Definition IV. 


A SPIRIT is an extended, penetra- 


ble, active, indiviſible, intelligent Subſtance. 

Body and Spirit are in ev'ry other Qua- 
lity oppoſite, except in Exrenſom; therefore 
as the foregoing Definition of Body ſumms 
up its ſenſible and moſt conſtant Qualities, 
ſo to aſſign the Definition of Spirit, there 
was nothing to be done, but to joyn the 
oppolite Qualities of Body to that of Ex- 
tenſion or extended Subſtance. 


Definition V. 


THE Principle of Action in ſpiritual Sub- 
ſiſtences is, or ought, to be, that eſſential 
one of REUNION with the Origin of their 
Being, impreſs' 
Rank of Creatures. 

Tak univerſal Principle of Action, men- 
tioned in the third Definition, that runs 
through all the Syfem of Creatures, muſt 
anatogically be carried through ev'ry Indivi- 
dual of /pzrztual Beings, and can be nothing 
but this eſſential Principle of REUNION 
with the Origin of their Being, as ſhall be 


afterwards demonſtrated at large. 


Def 


d on ev'ry Individual of this 


A are 


.. 


Definition VI. 


A finite Quantity is that, of which the 
Bounds or Limits, beyond which it cannot 


reach, are aſſignable. 


Thus a Line is finite, when both its Ex- 
tremities are given, or the Points which are 
its Limits, beyond which it cannot reach, 
are aſſignable : An Area is finite, when its 


' terminating Lines are aſſignable ; a Solid is 


finite, when its terminating Planes are a/* 
ſignable; a Number is finite, when the Uni- 
ties (which are its Limits) of which it con- 
fiſts, or the Bounds beyond which it cannot 


reach, are aſſignable. 


Definition VII. 


AN infinite Quantity (in its ſimpleſt Na- 
ture and loweſt Degree) is that, ſome one 
or more of the Limits or Bounds of which, 
beyond which it cannot reach, are not ½ 
ſignable, 

 Tavs aright Line, one or both of whoſe 
Extremities are not a//zgnable, or the Points 
beyond which it cannot reach, are not «f- 
ſegnable, is an infinite 5 * Line. An Area, 
one or more of whole terminating Lines 
are not aſignable, is an infinite Area; a So- 
lid, one or more of whoſe terminating Planes 
1 B 3 arg 
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are not aſſignable, is an infinite Solid; a 
Number, increaſing continually, whoſe laſt 
Increaſe is not aſſignable, or the Bounds, be- 


yond which it cannot reach, are not af/igna- 
ble, will at laft make an infinite Number. 


Scholium. 


AN infinite Number may be ſuppos'd to 


be generated by the perpetual Addition of 

a finite Number to it ſelf. Thus 1 + x + 
I/II, Sc. a+a+ 2 T 42 4 2 Gc. be- 
come infinite. Or, it may be ſuppoſed to be 
generated, by the perpetual Addition of fi- 
nite Numbers, increaſing in a regular Pro- 
greſſion, and in one conſtant Proportion one 


to another. Thus 14244784 16, Ge. 


{where the finite Terms perpetually increaſe 


in the ratio of 1 to 2.) and 1 þ a + @* ＋ 45 
+ a+ Sc. (where the finite Terms perpetual- 
ly increafe in the ratio of 1 to a) become 
infinite. And it is the ſame in all other infi- 
nite Series, regularly generated; or laſtly, 
the infinite Number may be ſuppoſed to be 
generated by the perpetual Addition of finite 
Numbers, in no certain Proportion one to 
another, nor in any regular Progreſſion, ſuch 
as 7+ 1-30-57 5+2+25 &c. Of theſe laſt 
Kinds of Infinites we have here no Conſi- 
deration; for being of no conſtant or regu- 
lar Nature, but merely caſual and Pr 

they 


o 


CE 


they can afford no Medium for reaſoning, 


Ihe principal Deſign of this Chapter, ſo far 


as It concerns theſe two Kinds of Infinites, 


is to find out a Method for reſolving the 


ſecond Kind of Infinites into the firſt, when 
it is poſſible ; in order then to obtain a juſt 
Notion of theſe Infinites, let us firſt diſtin- 
guiſn Infinite in general, into relative or 


creaturely Infinite, and Supreme or AB- 


SOLUTE Infinite (of which the firſt is 
but a created Image or Picture, as will be 
afterwards ſhewn) let © ſtand for Finite in 
general, and QO itand for Infinite in gene- 
ral as they reſpect Numbers; then © 1 and 
On will be finite and infinite (as they re- 
12 Numbers) of the loweſt Degree and 

pleſt Nature; Unity being the ſimpleſt 
Number. | 


Definition VIII. 


Relative Infinite (in its ſimpleſt Nature 


and loweſt Degree) is an infinite Quantity, 


as it {tands related to a given Finite, by the 
perpetual Addition of which to it ſelf it is 
generated. =_ - 
 Tavs Ot. is a relative Infinite, as it 
ſands related to 1, a given Finite, > the 
perpetual! Addition of which to it {clt, it is 
generated; that is, QO1=1 +1+1 + I 
+1 Sc. And o 4 is a relative Infinite, 
B 4 1 
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as it ſtands related to the given Finite a, by 


the perpetual Addition of which to it ſelf it 


is generated, or O a=a a+ a+a+ 
"3, 5 . 
TY Scholium. 


In the fame Relation, that relative Infi- 
nite ſtands above a given Finite in aſcending, 
in theſame may another Quantity be ſuppo- 
ſed to ſtand below it in deſcending, in which 


Caſe, we ſhall have a relative inſinitely great 


Quantity in 4ſcending above the given Fi- 
nite ; and a relative nfimitely little Quanti- 
ty in deſcending below it. So that relative 
Infinite in general may be aptly diſtinguiſh- 


ed, in ho of the given Finite, into re- 


tative infinitely great, and relative inſinite- 

S little. For brevity fake, we ſhall call 

the firſt relative Infinite, the ſecond rela- 

trve Nothing. | 
Definition I. 


Relative Nothing (in its ſimpleſt Nature 


and loweſt Degree) is an finitely little 
Quantity, as it ſtands related to a given 
Finite, by the perpetual Subſtraction of 


which from it ſelf it is generated. Let 0 

ſtand for relative Nothing. 
Thus 1 is a relative imfinitely little 
Quantity, as it ſtands related to Unity, by the 
PIE” 


= . ks, 


— 
— 
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perpetual Subtraction of which from it ſelf, 


it is generated; that is o1=1—1þ 1— 
ITI -T T＋ 1 Sc. and o 4 is an infi- 
nitely little Quantity, as it ſtands related to 


the given Finite a, by the perpetual Subtra- 
ction of which from it ſelf, it is generated; 
that is O 4 4 ＋＋ 4 - 421 4 — 4 Gc. 


AN indefinite Quantity (in its ſimpleſt Na- 
ture and loweſt degree) is ſome mean Pro- 
portional, between Finite, and relative In- 
finite or relative Nothing. | 

Fox, as in deſcending from 1 to o, we do 
not immediately ſlip from finite to relative 
Nothing, but muſt neceſſarily paſs through 
the intermediate Steps 2, 3, 4, + Sc. in Arith- 


metical Progreſſions; and in aſcending from 


1 to o we muſt paſs through the Steps be- 
tween both 2, 3, 4, 5, ©c. in the ſame Kind 
of Progreſſions. So in the Geometrical Pro- 


greſſions, in deſcending from I to o, we muſt 


paſs through theſe mean Proportionals* 1/0 3/0 
4% Gc. and in the ſame Progreſſions, in a/cen- 
ding from 1 to oo, we mult paſs through the 
mean Proportionals * oo 3 oo 4/ oo, Sc. 


and theſe we call Indefinites. Thus in Geo- 


metry, if we cou'd imagine a Circle, drawn 


upon the ſumm of a finite right Line repre- 


ſenting 1, and an infinite right Line repre- 
ſenting 
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ſeating oo 1, as a Diameter. A Perpendi 
cular erected on the Point where theſe two 
Lines meet, reaching the Circumference, 
 wou'd repreſent the indefinite right Line 


implied by 
indefinite vantities in general. 
Scholtum. 


UniTy being the ſimpleſt finite Number, 
by conſequence o 1=1þ+1+1þi+1 &c. 
muſt be the fimpleſt inſuitely great Num- 
ber. And o1=1—i+1—1+1—1 &c. 
muſt be the ſimpleſt — ſmall Number. 
And by reaſon the greater the Number deno- 
minating the Root is, the leſs che Root itſelf 
will be, therefore */co 1 (= to any finite 
Number greater than Unity) will be the ſim- 
pleſt Tadetinite. Put /ο 1=y= os there- 
fore L oo = Ly. but L v=o (as will be 
ſeen by the laſt Chapter) therefore 5 x & 
Ly. that is S=I=Ly. But 1 may be 
the Logarithm of any finite Number, grea- 
ter than Unity, in the Scale of Proportionals 
15. 47. az. a5. at. Sc. therefore "Yoo may 
be any finite Number greater than Unity. The 
Indefinites of the firſt Degree, that is where- 
in the Number denominating the Root is an 
Integer, may be univerſally thus expreſs' d 

— — — I, I Xm — 1 
3 — 2 — — en 
. =TmTm X 2 Mm 


+ 


2% 0 1. Let OO ſtand for ſuch 


// / ˙—0•ͤ.P.ce. k.tcqt 


a« 


m 


* 


Imam Km Xx 2M+1I X 
mx amxZm mx am x3 m 


m1 + Sc. Now as o I=I+I+FriÞ 


0” : 

1＋1 Sc. and o I=1—1+1—1; 1—1, Ge. 
and o I. are of the ſimpleſt Nature, fo 
alſo are they of the loweſt Degree. The 
ſuperior Degrees being generated of co x, af- 
ter the ſame Manner that o x is of 1, for 
if we add 1, perpetually to it ſelf, we 
ſhall have a relative infinitely great Quanti- 
ty, of the ſimpleſt Nature in its Kind, but 
of a higher Degree, viz. oo I + oo 1+ oo 1+ 
o I Sc. —I1++þ+1+i+1þ+1+1 Sc. +; 
41 1 1118. 1141 116k. 
Sc. — (Since a perpetual Addition of an 
Quantity to it ſelf, is equal to a Multiplicati- 


on by o1) o1x1+1+1+1+1+1 Ge. 
o I X © I= 07. So t ο a f ο a , ο ac. 
= oo X aa a Ta ara Sc. = Oo X & 
a= oo? a, After the ſame manner o 1=1— 
1+1—1+1—16c. If ſubſtracted perpetually 
from it ſelf, it becomes o 1—o1 Tic. 
—=I—I+1—-1+1-1&:c. —1—1+ 1 
11 Sc. + 1=1+1-1+1-1&c. — 1— 
141—1 411 Sc. + Sc. = (lince a per- 
petual Subſtraction of a Quantity from it felt 
is the fame with a Diviſion by o 1 — 1 
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3 © © 
TI ITI -I Sc. . Thus we have 
2 relative Nothing leſs than o, but of a ſu- 
perior Degree; for as relative inſinitely great 
Numbers increaſe in their Value, by be- 
ing raiſed to ſuperior ſo relative 
znfrmitely little decreaſe, becauſe the firſt 
Perpetually aſcend from Finite, the latter 
deſcend perpetually further from it. And 
thus all the Degrees, that finite Quantities 
admit of, may be form'd from relative In- 
finites and Nothings. And as we have Inde- 
finites / between 1 and Infinite in ſcen- 
ding, and n. between 1 and o, in deſcen- 
ding, ſo analogous to their Natures we have 
the ſuperior Degrees / n and n. Na- 
ture in all theſe Caſes admitting of no 
Bounds nor Limits. | 


Definition XI. 


Abſolute or SUPREME Infinite, in a pro- 
per Senſe, is one, Individual, admitting of 


neither Increaſe, nor Diminution, or of of 
any Operation that mathematical Quantity M 
is ſubjected to. „ th 

THis will be better underſtood afterwards. 7 


Defi- 


n 
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| Defenition XII. 


Abſolute Nothing in a proper Senſe is 
neither capable of increaſing nor diminiſh- 
ing, nor of any wile altering any Mathema- 
tical Quantity to which it is apply'd, but 
ſtands in full oppoſition to abſolute Infinite. 


Axioms. 


I. That which is greater or leſs than any 
poſſible finite Quantity, how great or little 
{oever, muſt be a relative Infinite, Indefi- 
nite, or Nothing, and which of all theſe 
Three, the given Quantity is, the State of 
the Caſe will always determine. 
BEsipkEs, Infinite, Indefinite, and No- 
thing, relatively confidered, we have no J- 
dea's of Quantity, and the Definitions of 
theſe already given, apply'd to the State of 
the Caſe under Conſideration, will always 
determine which of theſe the Quantity al- 
ſigned mult be. 

II. Number being the ſimpleſt Meaſure 
of Quantity, and a proper Unity being the 
Meaſure of all Number, a proper Unity 1s 
the Meaſure of all Quantity. 

Tur Unity is the Meaſure of all In- 
tegers is evident: And in Fractions, the 
Denominator determines the proper Unity, 

| __ whereof 


. n 
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whereof the Numerator determines the 
Number. Wherefore in the following Pro- 


poſitions inſtead of Quantity, we ſhall fre- 


cr uſe its Meaſure Number, to expreſs 
their Meaning and to demonſtrate their 


Truth. 
| Propoſitions. 


I. Quantity may be increas'd or diminiſh'd 
in Inſinitum. 
Cs E 1. That Quantity may be encreas d 
in Inſinitum, is evident from hence, that 
fince it is certain, a finite Quantity may be 
added to a Finite, what may be once done, 
may be done again and again, and conſe- 


quently may be done any Number of Times, 
=_ than any finite Number how great 


ſoever, that is by Definition 4. and Axiom 1, 
Quantity may be increas'd in Iafinitum. 

CAskE 2. that Quantity may be dimini- 
ſhed in Inſinitum is evident from hence, that 


< . 


out of m m. , im mim mmm; 
the gi- A i cr n 
ven Quantity AB, by the Sixth Book of 


Euclid, you may take out any given 3 


Part, and out of the Remainder, you may 
alſo take out any — Part, for the ſame Rea- 


ſon that you can take it out of the firſt given 
Quantity AB, and fo on continually, and 
W 
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EE 7 2 © * 
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be yet you ſhall never reach the Extremity B, 


ſince the — Part is {till leſs than the whole 
Remainder. That is, you may take out 


— Parts in a certain Proportion out of the 

given Quantity AB perpetually, that is, the 
Quantity AB may be divided in Infnitum. 
q. e. d. ON 


Another Demonſtration of both Caſes. 


The Incommenſtrability of ſurd Quanti- 
ties to rational ones, as they are call'd, is 
a full Demonſtration, that e may be 
increas d or diminiſh'd in Iafnitum. 


For 


ws — * 
oo 
OE W* — - 
5 ge — Cz — — a” 


_ 
g 
» 
f 
» 
| 
l 
L 
4 
1 
ri 
1 Ul 
, | | 
1 
1 
4 
Wes it 
11 6 
17 J 4 
11 


' 
* 
l 
4 
l 
1 


233 


4 8 4 N n 5 _ - > * 0 5 
- J 7 7 £ Fa 
* | 2. * 
£ 


. 


16 _ PhiloſophicalPzinciples = 


| ; 
* a 
Pl 1 
J. 
| de 
KO Ar 
7 A | W An 
= . K 
Let ABCD be a Square, whoſe Diagonal 581 
is DB, putting the Side AD—1. Then is 8 


AD to DB, as 1 toy. Take in the Side fe 
AD, apart Pp the leaſt poſſible draw PM. dil 
p m. parallel to AB and Rm parallel to AD; ty 
Since the Triangles BAD and Mm are ſi- th; 


milar, Rm will ſtill be to M as 1 to v1. cre 
therefore it is impoſſible to. find in AD a th 
Part how ſmall ſoever, that taken, any fi- of 
nite Number of Times, how great ſoever, Di 
ſhou'd be equal to M. So that let AD co 
be divided into Parts how ſmall ſoever, and 17 


how many ſoever, yet {till VB may be fur- ret 
ther divided. That is per Def. 5. and 4. IS 
and Axiom 1. DB may be divided in Infini- Bk 
tum, and XD increas'd in 1njinitum. 46 4 

a orol- 


Pr oor ety, Co art wr 2» . 
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o Sinn ng 130 

12 pp at 12 Ih 8 evidegt, that to allign the 
| abſolute eateſt relative Infinite, or the 
le 1255 relative Nothing is 4 plain 
| Contradiction, ſeeing be 5 theie are {till ma- 
theniatecal Quantities. (as is plain from Def. 
2 4. C5 and ſhall be. at further 
de pn and ſo by this Pr opoſition, 
Het 25 85 Further Increaſe or Diminurti- 
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on 1 K d. can neither be the 

greateſt n nor Lake ſo lutely. BS 
18331 + 1090 12 * 7 | M 
4 ofty J 9 2 £20 E 2 | Grill n. | 4 8 | 
8 9444 „Gli | 1 
e Hevc, and from Dey efe 4. 92 5 we may || 
A diſcover. wherein the ſpecif ck Difference x I 
p tween Finite and relative Infinites or No- = 
— things conſiſts ;; To wit, in the limited In- li 
* 2 or Diminution of the for mer, and in 6 


a X NP: Og of the _Incxeaſe- or Dimiputi- 
of t for as ſoon as the Increaſe or 


E RAR Pha in theſe litter ftops, they be- 
D come limited and aſſignable, and conſequent- 
d ly Finite, and thireby, no Fart of the deſi- 
. red infnite. | 


d. — T)-F C Coro 


ce . 


Hence it appears, that an Infinite of ei- 


ther! Soft is (as to all arithmervcal'Operati- 

ons on it, with due Fegard" to the Perpetui- 
af its Increaſe,” 95 e k 

Mats of an unkrow 2 


Eo as in this, ee Problem 


perform "arithm motirul Operations on it, 


BY at were known, A thereby we Tome- 


times do, and ſometimes do not determine 
its 8 Value, but dy Approximation: So on this, 
we may perform the Hike Operations as up- 


on an unknown Quantity, with due regard 
to its particular Nature, and the State of the 
Problem, and e y often diſcover. the 

Jpetifick Genius of" its Progreſfion, which is 
I regutar and e AS. will beat 


terwards f Teen. 283 
ee I. 45 


dug divided by a u fte A of 
Dpiries makes the Quotient relative 


ora 9 
Demonſtrat. O JT „ te 
per Def: 4. & 01 =1 —1+1—1 Ge. per 
Def. 5. divide 1, by 1+1+1+1+1 Ge. 
and by the common Operations of Algebra, 
you ſhall have 1+1+1+1+16c,) 1 
I-H1—3-þ1 Sc. =o. q. e. d- 
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But this may be demonſtrated otherwiſe chus. 
o1=1+1-+I+L+1 Sc; per. Def. 4. 


; Multiply both by and then it IS, 0. 011 


o- AI n Sc. =o Ka FTA ＋ I 11 Ge 
— by: Prop. Ore c. and Gr. 


00 


2100 therefore o * X: 0 1 


e d- 


0 8 22 UI. 


As Eis! in general is to relative Inf. 

= in general, ſo is relative Nothing to 
AnAtE S060: o:. 
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- Multiply both by o then © — =o © 
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Prapoſct inn INV, 

Relative Nothing is a real mathematical 
Quantity, anch implies tlie leuſt Pare of the 
Klute, to which its related or compared. 

De mouſtrat. This is evident from the Ge- 
neration 0 relatiue Nothing, aſſign d in Def 
5. But to demonſtrate the Propoſition, with- 

out regard to this Definition, let AH infi- 
nitely produced from 4, be divided into e- 
qual Pares dA BBG) CD; DA Vers 86 chen 
ane qual 30 bab fla N 990 
Park Cooks — — i 
this Line 15 1 lt 
| 1 x wp bars Suppoſing —_— 

let x 2 Number, for\Example x 

— then by the common Rules 

2 Diviſion —— FEED ES Ge. 
2 * FP y4 

Now ſuppoſe "finely near to B, 
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real nathematicu | Quantity, by De. 1. 0. 


* Lad —— 2 * c 


alſo muſt be a real mathematical Quantity, 


and the leaſt Part of Unity to which it 
ſtands related or compared. q. e. d. 
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' SINCE & aſtends from the given Einite in 
the fame Manger that o deſcends below it, 
and ſince 0 is a real mathematical Quantity, 
ſo alſo muſt the o he. And as o is the leaſt 


relatively below it in its wn Order, ſo is 


& the greateſt relatively above it in its 
may deſcend or aſcend in a higher Order or 
Degree, without Bounds or Limits. 
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WIEN à Curve is ſaid to meet with--its 
Aſymptot, and when in the common per- 
— for in the 
Example propoſed we put ) = x, in theſe 
and ſuch like Caſes we mean only, that 
in the firſt Caſe the Oraznate” is infinitely 
little, in the ſecond, we mean the leaſt Part 
of the 44/cz/5; and in the third that y and 


„ muſt differ only, by-.an infinitely little 


Part of x, or by « only; and not that 
5 5 83 1 they 


— — 
he no Diviſion, and con qti- 
ii os bwl be afterwards: _ 5 wm. 
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Ge. Since e => +++ 1 ＋ 1 


Ge. as is evident em the eommon Rules 
of Diviſion, ſeeing the two firſt Terms on- 
ly effect the Quotient, (all the reſt being 
but Repetitions of the ſame Terms) and 

laſtly, feeing the ſame Quotient is obtain'd 
whether the Divifor be 1— 1 er 1 — 1 + 
1—1＋1—1 &c. the reiterated Multiplica- 
tion of the Quotient upon the Diviſor, pro- 
ducing the ſame Effect (in the actual Ope- 
ration of the Diviſion) which foever of the 


Diviſors we chooſe, we 0 2 17 put in 


common Caſes 1 — 1 or 2 2 or 4 — 4 
for 0. 
: | Corollary IV. 


[Bina hence, and Def. 4. we may pI 


ver the truemeaning of the Expreſſion, when 
It is ſaid a Quantity is greater than Infinite, 
or one JIaſinite is greater than another. In 
Aar and the like Expreſſions . = 1 +1 
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red. Proper 'Unizy being hy Au. 
om 2. the common Meaſure of all 7 TEA 
ty, and when a Quantity x is faid to be 
greater than Infinite, the meaning is, that 
it may be an Infinite, greater than os 7. 


dard or Meaſu 


and when o 2 15 ſaid to be greater than 


& 1, it is no more than to ſay 2<1. In all 


theſe relative Infinites admitting of Com- 


pariſon, there is ſtill a particular Finite, to 


which each reſpectively are related, and it 
is on thefe Finites that the comparing the 
Infinites among themfelves is founded. Fhus 

2 v7! 33 3 | 


0 2=—=—— 22422 T2 Cc. when 


o 1— 1 
compared with oo Þ=—=—= — 2141 
1+x Sc. the finite Parts of theſe two In- 
finites, v . 2, and 1, are the Subjects of 
the Compariſon. And when o 2 is faid to 
be greater than of, it means only that 
the. Finite's Parts, of which they are 8 


rated, are as 2 to 1, or theſe in the firſt are 


double of thoſe in the ſecond. It is the 
tame thing as in ©2, compared with o1, 
or 2x with 1x, nothing is meant in either, 
but that 2 is greater than 1: e, and x, 


and oo, being as to this Cafe equally un- 
known Quantities, which may be thrown 


C 4 out 


Le 2 beet nps 


„ OOTY II arent 


mpariſon, and univerſally, Fea 
tative Infinites' oo 1, Auf 
| 25 5 in Fi relative Nothings o u, =» 


0 ſt # 
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eee Ge. 00 1 EY is the 
Expreſſion of the Ratio of. the" fi Series, 
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and 0 * bs — is the mme of the Ratio 
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of the ſecond Serie ua! theſe two — — ” and 
7 $; II. l ; F ET ; 


Hare proper Sibel hs the abs ; 


where #:may admit of all the Relations that 
Finites have e themſelves. 
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Propoſi tion V. 


| Relative In n T1 ndefinites, and Ni 0 


things (with the proper Limitations peculiar 
to each) admit of all the Degrees and ærith- 
metical Operations, that finite or mat hema- 
ticul Quantities are ſubjected to. 

Demonſtrat. This is evident from Def. 
4, 5, and 6. and the Scholia adjoyning to 
theſe, and 1s alſo manifeſt. from the prece- 
dent Prop. and its firſt Corollary, as to re- 
lative Infinites and Nothings; and ſhall be 
afterwards ſhewn, as to Indefinites; to wit, 
that all theſe are ſtill mathematical Quanti- 
ties, capable of Increaſe and Diminution 12 
Iuſinitum, and conſequently muſt admit 4 

a 


the 


= 


„ „ TR + wm 


all theſe ar ithmetical O erations (with ro- 


a *% 
4 


per Limitations peculiat to each) that finite 
Quantities are ſubjected to. And to con- 


firm this, we may obſerve in Nature a 
Reſemblance of theſe higher Degrees of re- 
latrve Infinites, and conſequently by Ana- 
logy of relative Nothings allo. For if Space 
be infinite, as ſhall be afterwards demon- 
ſtrated, it muſt be ſuppoſed equal to an in- 


finite Cube of Sphere, whoſe Diameter will 


be as 1, its Section through this Diame- 
ter is oo, and its Content as o. q. e. d. 
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Propoſition VI. 
Relative Infinite has to the Finite, with 
which it is compared, no finite Proportion, 
or Finite, when compared with its proper 
relative Infinite, becomes relative Nothing. 
Demonſtrat. This is evident from 4 Co- 


rollary Prop. 4. the Ratio of the relative 


Infinites in general o#% 1 n + # +# 


Sc. being — that is oo 2 = therefore oo 1 
„ * d. on the other Side let us 
ſuppoſe the ar io of the relative Infinite in 


; Tz 2 . LF 
general o n to u, to be a finite Ratio 5 


f 7 N 5 '. X 
then oo = which is impoſſible by 2 Co- 
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when compared-with its, rouge] In 
e * ck f Tho DO KY; 


Wt | Grollary, 1 5 5 0 
| HznCs, relative In fin Ait in _—_— ge | al is to 
Fi iuite in general, as Unity is 10 _ e 72 


ching: or any Finite, When compared with 
relative Infinite in 8 becomes relative 


Nothing: that is o: :: I. 0. 
Demonſtrat. By the precedent Propoſe 2 
o. u: 1:0 :: 4: 0 4, and by converſion 


of Ratio's o: 4 130 4. Suppoling then 


2 to be a fnite Quantity, Nothing but an in- 


finite Number of relative Nothin or 0's 
being equal to 1, Corollary 2. 27%. x 


0 4 mult be. ſtill by or 4—a+4—a a- A4 c. 


, by Corollary 3. Prop. 4. wherefore 
o 41: 1: o, and by compoſition of Ra. 
trioꝰs o : 4: : 1: o, put #='t and 
42 then o : 9 7 1 0:9: and 
ſince 1+9 is but 1, therefore oo + ©'1s but 
oo; Wherefore  : 0 2 1 0, or when any 
Finite i is compared (by Addition, (or by Sub- 
traction by Diviſion of Ratio's)) 8 rela- 
tive Infinite in general, it becomes relative 


Working q. e. d. The true Analogy is this, 
| o 7} 
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4-4 Ge. but — 4 k ſu ppoſed Finite, 
42 0 is the fame (in Caſes of Addition and 
— | With 4 But were 4 = 1, 


Tee Le 89 2 = O N 1—1 4 


1 a 
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Put # equal to any Integer, then r; 
1 21 1: 0, but on: - 1: : 0: 1, for the 
firſt being x reduced, becomes ob: 1 :: 1 6 
and the ſecond being reduced, becomes 0 2 
11 therefore when I is to 
be added to, or ſubtracted from o, it be- 
comes o; and when 0* is to be add d mY 
ſubtracted from 9#=2 it becomes alſo 
Scholium Def. 6. and the Caſe is the A 
when the inferior Powers ſuppoſe o, or 
09%-3 Gc. are to be added to, or ſubtracted 
from oo”, or when o is to be added to, or 
bertel from the inferior Powers 0-2 or 

3 Sc. in all ſuch Caſes it is evident from 

the precedent Prop. and its 1. Corollary, that 
oo On- z and o become o. 


1—I+1—1 &c. =o X 8 25 and o. 
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. theſe Pro poſe lions and Corollavies; 
an Arithnetict of r may be drawn: ; 
out, different from any * publiſhed, 
of no contemptible Uſe, or narrow Extent 
in Algebra, and Geometry , as will be in 
ſome 1 2 ure Thewn by the third Chapter. 
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Thoſe Who are ever ſo little acquainted 
Wich the ſpecious Arithmetick, Will — 
underſtand the Reaſon and Truth of the 


Operations. 


, ' Prop zion VII. 


Tndefinite Quantities are not properly ei- 

ther Finite or Infinite, but between both. 
Demonſtrat. An indefinite Quantity is ſome 
mean Froportional, between finite and re- 
lative 
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lative Infinite, per Def. 6 that is, one of 
thoſe. Infinites Will be: as =+0o put 

it, and. then ee, will he an indefinite 
Number, no-] 


of any, other Indefinite 


oever) nor 


Finite, which is le; nor Infinite, fo 
for the leaſt en Infinite muſt be Infinite 


in general, divided by tlie greateſt PR 


N x, and then if „ be infinite, */ 

7 and . . which is alſo 
Sünde Again if v/oo bo infigite, has is 
0 . 9 = infinite, and = 
to its relative infinitely ſmall Part,” or its re- 
lative Nothing = = Oz and ſo Noe X 


. 

(des t Infinite? But by Chrolle 
ty 2. Prop. 2. o XO I, and inſtead 
oo X o, putting its _ 1. in this laſt 1] 


d it will be N OR 


= Infinite, by Suppoſition ;, and this 


Vo 
ſuppoſed Infinite would become 1, which is 


. 4. e. d. 


this 55 can neither be Fi- 
nite (and, 4 0 Reaſonin will hold 


definite ; ov not e — gs * would be In- 
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Quantity propoſed Yoo 1 = 11 IR Sc. 
It's — the Root of any PINES Number 

Vs greater ur leſs, as the Number expreſ- 
Fo oridenominating the Root is leſs or grea- 
ter br: all ines 1, its infinitely little Root or 


e i may be any finite Number greater 
than Unit 4. has been already hewn: and 
its inſinitely great Root or eo is inh. . 
Andbetween thefe lie all the Indefinites thar 

can be formed on 1 and co; to Wit , 3%, 


4/®, Gc. and none of theſe can be properly 


called Se be 17 or Infinite, but are in a 


erpetual Gradation towards either of theſe 
tremes, as the Number that denominates 
the Root grows greater or leſs ; and they 
never becom actually finite, but hen the 


Number denominating the Root is actually 
infinite, nor actually infinite TS when the 


Number 4 is Unity. And be- 


tween theſe two Limite, they are neither 


actually finite not infinite. Next to 4/ 
& =o (in order of the ſimpleſt Indefinites,) 


is %o = 1. * +2 +32 Sc. where- 
OO 
in (by the quick — * e of 


the ſucceeding Terms) the laſt becomes 
in a few Number, ſo to ſpeak, of theſe 
Terms, 
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E. erms, where he Series — jan” ſo 
their Sum /o. becomes thereby leſs than 

oo I. as will be more fully explain d in the 

BF Following Chapter, and in %o (for'exam- 

© |, E)—1- 42-5. +43-6Gwe.fee the Terms 


ry termina Eat. 5 S much ſooner: And 
ſo their Sum 5v/0o// wile be much leſs than 
co. And for theſe (even when they: riſe 
. to fractional, Exponents, whoſe-Numerators 
are greater than 1, ſuch as oo. oo. 00. 
2 c.) an Arithmetick may be formed; accord- 


ing to the Example laid down inthe Scholium 


0 INON bug 


irion, that an Indefinite as 00 _ or TI 
es 0431 EDRT: End 


multiplied by iar ene Oo FE gives 
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the] Product @ 7 5, ih — Inf. 


nite, when ir pris or <p s and 
Indefinite when ? en rr as =D or 5 J. 
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5 Indefinite, as 00 7 "cha nen oP — 


—is Infinite, when 45 err is = or < 


r, but is Finite when gs —pr —0 and 


ny PIR, > when 7 "Ry * he 6. as 
it 
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the Series converge yet faſter, and will 


of the procedent kara with this ad. 


And if an Indefinite as Oo. be divided by 


18 


it 
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it ought to be according to tlie Aritlimetick 
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N. B. That in expreſſing an Indefinite by 
5 1. i | F KY Y K = j \ * F TD 9s 5 5 b . | 2 7 4 4. 
© 2 is always ſuppoſed that the Number 
is leſs than p, for if be either greater or 


equal to PX, then oop tho” it may be an 
Indefinite of the ſuperior Degrees, yet it is 


always infinite in its Value. 


Propoſition VIII. 


Space, or the Extenſion of the Univerſe, 
is a relative Infinite, but of a higher Degree 
than the ſimpleſt relative Infinite 6 1. 
Demonſtrat. Every Limit is the Termi- 
nation of two Diſtances, one going forward, 
the e eee, from tlie limiting Point, 
and were the Extenſion of the Univerſe li- 
mited, theſe Limits wou'd terminate a Space, 
beyond theſe Limits, as well as within them. 
That is, either the univerſal ' Sace muſt be 
unlimited, and conſequently infinite, or there 


- 


muſt be Space beyond the Limits of nniver- 


fal Space, which is abſurd. Again, if the 
Extenſion of the' Univerſe were limited any 
way, ſo as to become finite, then a Sphere 
of a finite Diameter might be found equal 
to it. For the Cube of a finite Side may be 
found equal to any finite Content whatior= 

PART II. | D ver, 


. 


Sphere wen to this Cube is the Produt? 
of the Jide of the Cube, multiplied into the 
cube Root of + Parts of the Ratio of the 
Radius to the Circumference. | Let us ſup» 
poſe the whole finite Extenſion of the Uni- 
verſe equal to the Sphere whoſe Radius is 
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AB. Let this Sphere be cut by a Plane 
through its Center, and the Section be the 
Circle ADE, it is certain from the Ele- 
ments of Euclid, that to any given Point A, 
a Tangent AC may be drawn, of which on- 
ly. the Point A falls upon the Circle ; the 
reſt of the Line 4 falling without it. 
From whence it is evident, that there muſt 
be Extenſion without this Circle, or the 
8 8 Sphere 


, 1 


. 
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PIR 
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+ TLO2 PS 
w.4 fy # 
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Sphere by the Section ot which it is genera- 


ted. Since a Plaue paſſing through this 
Tangent, and 13 to the Plane of 
this Circle, will only touch the Sphere in a 
point; by which there will be an extended 
Diſtance remaining between the Circumfe- 


rence of the Sphere, and the touching Plane, 


in all their Points excepting that one at A; 
And ſince this is true of every a//ignable Ex- 
tenſion how great foever, leſs than Infinite. 
It is evident the Extenſion of the Univerſe 
is greater than any a//ignable Extenſion, how 
great ſoever, that is, by Axiom 1. it is re- 
latively Innite, which is {till more evident 
from Def. 4. Since its Parts are finite and 


their Sum only infinite, and ſeeing this Infi- 
nite is of three Dimenſions, or as o 1 in 
Height, Breath, and Depth, therefore it 


mult in its Content be as s, that is, of a 
ſuperior Degree to 00 I. . e. d. 
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U HER E is in all the Works — Na. 

1 ture a Symmetry and Harmony, run- 
ning on in a perpetual Analogy (with pro- 
per Limitations ariſing from the different 
Circumſtances of the ſeveral Parts) through 
the whole and the Parts; or there is a regu- 
lar Connexion, and uniform Proportion be- 
tween ſimilar Cauſes and Effects, a Congru- 
ity between the End and the n An 
Aptitude between the Faculty and its Acts, 
and between the Organs and their intended 
Uſes in the whole, and in the ſeveral Parts 
of this Sytem of Things. 
Demonſtrat. This is evident from innu- 
merable Inſtances already diſcover'd and af- 
certain d. And every new Diſcovery in the 
moſt minute Part in the Works of Nature 
carries along with-it a freſh Demonſtration 
of this Propoſition ; one muſt be intirely ig- 
norant of Philo phy, and Mathematicks, to 
want a Cloud of Witneſſes to this Truth. 
For Inftance, the /e * Proportion, of 
the 
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the periodical Times of the Revolutions of 
the primary Plauets about the Sun; and of 
the /ecundary Planet: about tlie 3 
Ones; to their middle Diſtances from the 
Sun and primary Planets reſpectively, ob- 
tains univerſally. Their Magnitudes, Gra. 
vities, Denſities, and their Velocities in 
their Orbits, in reſpect: to, and about the 


Hun and the primary Planets, in the Pla- 
nets, Comets, and Satellite, are in a regular 


and comely Proportion; the ſame Gravity, 
the ſame Law thereof, and the ſimilar Effects 
of both, obtains through the whole materi- 
al Syſtem of Things. The Reflex:ons, Iu- 


fexzons, and Refrattions of Light, are the 


ſame in all the planetary and cometary Bo- 
dies and Regions; as they are on our terreſ- 
trial Globe, with due Regard to the differ- 
ent Denſities of the Mediums. The Cireu 
lation of the Fluids, the Manner and Organs 
of Neſpiration and Generation, are analogi- 
cally the ſame: in Man, Brutes, and Vege- 
tables; with proper Limitations ariſing from 
the differing Circumſtances of theſe Gradati- 
ons of Animals. The general Laws of Flu- 
ids, Elaſticity and Gravity, obtain in aui- 
mal and inanimate Tubes, but ſo far as they 
are alter d in the firſt by collateral Cauſes. 
The whole of Philoſophy and Mathematricks 


is nothing but particular Inſtances of this 


beautiful Analogy, and the preceeding Chap- 
iet 3 - ters 


— 


this beauti 
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ters of the Ant Part contain nothing but 


particular. Iaſtances thereof. And if we de- 
ſoend into the ſpiritual Hor td, we fhall find 
ful Aualagy preſerv'd, as far as the 
different Circumſtances of theſe Beings will 
permit. And if in this Demonſtration, it 


were allow d to take in the Suppoſition of a 


Being iuſiniteiy perfect, who contrived and 


executed the Whole, and the ſeveral Parts of 


this Sytem of Things; it is .impoſfible it 
ſhau'd. be. — 2 A Being infinitely 
Wiſe, Simple, and One, muſt neceſſarily bring 
about ſimilar Ends by ſimilar Means, and 
perform all his Works ae moſt ſim- 
ple and ſhorteſt Way poſſible; due Regard 
being had to the whole, and tlie different 
Circumſtances of the ſeveral Parts. Vi ſaum 
in Things, is their Symmetry; Regularity, 
and Aptitude for obtaining their de: 


2 
Ends and Purpoſes. The Wiſdom of a Ma- 
chin conſiſts in the due proportioning of the 


ſeveral Parts to one another, and to the 
whole, for obtaining its propoſed End. Di, 
Hruportion, Irregularity, Diſtord, and the 


having no View or Deſign, are the ſureſt 


Proofs, and Indications of Chance, Impo- 
tence and Folly: A wife Man performs all 
his Works in Number, Weight and Meaſure, 
and ſure {finite Wiſdom, Simplicity, and 
Unity, muſt accompliſh all irs. Works, with 


and 


the moſt gonſummate Harmony, Proportion, 
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ſhall call the ANALOGY OF THINGS. 


inſtituted, is as certain a Demonſtration of 


the Exiſtence and M i ſaum of the Author of 
theſe Things, and of the Contriver of tlus 
Analogy, as alſo of the true Nature and Qua- 
lities of theſe Things diſcovered by this A 


nalogy, as any mathematical Demonſtration 


* 


is of the Propoſition propoſed... 
Demonſtrat. No Effect can be, without 
its proper Cauſe; a wiſe and regular Effect 
mul be produced by a wiſe and intelligent 
Cauſe, and an infiniteſy wiſe, and inſinitely 
complicated Hffect, muſt neceſſarily imply 
an infinite wiſe and Omusſcieni Caule. 
Theſe are ſo certain and infallible Axiom, 


that I know not if in all the Compaſs of 


human Knowledge, any others come up to 
the ſame Degree of Evidence: And he can 
be no proper Subject of Philoſophy or Ma- 
themat ichs, who cou'd ſeriouſly deny them, 
ſince the whole Evidence of both theſe Sci- 
ences ſuppoſe the firſt of the Axioms, and 
the reſt are but like multiplying both Sides 
of the ſame Equation by the lame Terms. 
I have already obſerved, that the Hz/dom ot 
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an Effect, or Syſtem of Effects, conſiſts in 
the Proportion or Analogy of the ſeveral 
Parts to the whole and to each other, and 
of the whole, to the End propos d; and that 


irregularity and no Proportion is the ſureſt 


Evidence of Want of Contrivance, Wiſdom 
and Defign: 'Now ſince the ANALOGY 
OF THINGS, juſt now. demonſtrated to 
be found in all the Works of Nature, in the 
whole, in every the moſt minute Part: 
And in theſe/ Inſtances of this Analogy, 


without Number;-and without End. | N E- 
very new Step in the Knowledge of Nature 


diſcovering, freſh Inſtances of this Analogy) 


* 


all theſe, I ay,” do 1 7p. none an 


Infinity of infinitely wiſe Effects; and 
therefore theſe Effects muſt as neceſſary 
infer the Exiſtence of the Author of thel 
Effects, and the Wiſdom of the Contriver 
of this Analogy,'as an Effect infers its Cauſe; 
that 1s, as certainly as any mathematical De- 


- # warn A + pats Þ int” Ong ton 4 VS -- -? Fog 4. © 
monſtration infers its Propoſition ; ſince its 


Certsinty depends on the Connexion be- 
tween Cauſes and Effects, and the Truth of 


this Analogy in general. Ifay in the next 
Place, that the true Nature and Qualities 


of theſe Effects or Things, diſcovered by 
this Analogy, duly inſtituted, may be as 


certainly concluded from this Analogy, as 


any mathematical Demonſtration. conciudes 


its Propoſition. Mathematicks and Philo- 


Jophy, 
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/ophy, ſo far as they are juſt and genuine, are 
he Branches of this Analogy. l Mathema- | 
zicks are but this N apply'd to Fi- 

ures and Numbers. Philoſophy, properly 
15 call'd, is but this Aualogy apply d to Bo- 
dies, or Syſtems of theſe; or to the ab- 
ſtracted Natures of Things. Both ſuppoſe 
the Truth and Neceſſity of this Analogy, 
without which they are but Jargon and Ro- 
maucę. An Inſtance or two will make the 
whole Matter clear. Suppoſe it were re- 
quired to find the refrafed Ray, when the 
refractive Powers of the two Mediums, 
with the Inclination of the incident Ray, 
on the incident Plane, are given. Let us 
borrow a Coroilary from this Analogy of 
Things, to wit, that the Diſtance between 
any fix'd Point in the Incident, and ano- 
ther in the refracted Ray, (the refractive 
Powers of the two Mediums being regar- 

ded,) is the ſhorteſt poſſible ; and with this 
Corollary make an exact Computation; we 
ſhall then find the refracted Ray preciſely 
the ſame with that found out, from other 
different Principles and Methods (ſuppoſe of 
Trigonometry) where this Corollary has had 
no Place, as the Geometers have ſhown. 
This phy/ical Demonſtration of this particu- 
lar Property of Light, (to wit, that in all 
Incidences, the Sine of the Angle of Inci- 
dence, is to that of Refraction, in a conſtant 

N Ratio) 
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Rare ariſing from this Analogy, is as = 
tain- a Proof” of the Exiſtence and WI iſdom 


of the Contriver of this Analog) > AS 4100 of 
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cular Prop ty) as any 2 Demon- 


„ele ſe that by Trigouometry) is 
rufe of the L and No 


of+the true 
frafted Ray. For who hut an Omni ſcieut 
Artiſſcer cou'd contrive Light ſo? That a- 
mong all the infinitely Peer poſſible 
Ways, between two affign'd Points, it ſhou'd 
ſingle out that one, Which Is 2.50 ſhorteſt! 2 
And it is certain that the refracted Ray is 


as truly found out by Virtue. of this Analo- 


O. as by any other more geometrical Me- 
oc. r Inſtance may ok taken from 
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1 
A Word, every particular Problem in Fug 
bra and Geometry might be brought as In- 
ſtances of this beautiful Azalogy of Things; 
and thoſe who are converfant in the more 
abſtruſe Speculations of abſtract Geometry, 
can furniſh themſelves with Inſtances ſo ſur- 


priſing and extraordinary, of the mung 
W | of 
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of Nature in this beautiful Harmony, and 


-omely apts. even e 
putations and Mott: complex Conitruction 

as far furpaſs theſe —.— 1 e 
Now what hut an infinitely wile Bein 

cou'd have conſtituted the intellectual Spe- 
cies of Things ſo admirably? That all the 
Terms of theſe Progreſſions ſhou'd. thus go 


on in ſuch regular and harmonious Propor- 


tions, that every ſucceeding Term ſhou'd be 


made up of the preceeding ones, modify d 


after one conſtant Way, that by the Caſt of 
an Eye, the ſaid ſucceed ing Term ſhou'd be 


aſſign'd? Whereas they might have been or- 
dered, other infinitely different Ways, ſo as 
10n. And 


to have afforded no regular Progre 
does not this Analogy and harmonious Pro- 
greſſion of theſe Series s as certainly give 
the ſucceeding; Terms, as the actual Opera- 
tions of Algebra do? Many more, and yet 
infinitely more furprizing Inſtances of this 


| beautiful Analogy, and of the Inferences 


drawn from thoſe aſſign'd, might be given, 
But theſe may ſuffice for an Illuſtration of 
this Lemma. „ oi 


Lemma III. 


Tur Rules which ſeem naturally to ariſe, 
for the due Inſtitution of this Analogy of 
Things, may be reduced to theſe Wa” | bs 

That 
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ple an one, as poſſibly may be; and intire- 
1y the ſame; both in the khotyn and unknown 


f 
0 
A 
Subjects of the Analogy. Thus when we I 
8 
N 


reaſon from the Nature and Properties of 
Light and Gravity on our Earth, to the [ 
Nature of Ligbt and Gravityin the Planets ti 


= their moſt Re Ideas and Properties and Iz 
|  _ (to avoid Confuſion) as much as may be, b 
=_ and inſtitute an-Analogy for each, to diſco- te 
ver if the Analogy hold good in the Com- in 

plex, and preciſely keep to the ſame Proper- it; 

ties in the Phanets and Comets the unknown of 

Subject of the Analogy, as were ſuppoſed in th 

the Earth, the known Subject of the Ana. lit 


togy. Elſe we ſhall run into Confuſion and I ch 
Paralogiſin. 2. The neceſſary Limitations lit 


ariſing from the different Circumſtances of ful 
the two Subjects of the Analogy, as far as Fl. 
they may be known, muſt be cautiouſly and ap] 


carefully taken into the State of the Queſtion. 
Thus in the firſt Inſtance, aſſign'd in the ſe- by 


cond Lemma, it the different refractiue Pows- tai! 
ers of the two Mediums had not been pre- wh 


ciſely entered into the Equation, the Con- 
cluſion muſt have prov'd different from that 
found out by other Methods. Thus alſo in 
reaſoning from the Manner of Generation in 
Animals to that of Yegetables. If the Li- 


mitations 
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mitations at iſing from the different Circum- 
ſtances and Orders of Being; in theſe two 
Subjects of the Aualogy, be not carefully 
taken into the Reaſoning, the Concluſions 
muſt prove falſe and erroneous. 3. Both the 
Subjects of the Analog y muſt be known and 


. . 1 ped & 
* — 


examined into, as far as may be, in regard 
to the other Qualities different from thoſe, 
the Analog y is inſtituted upon: But eſpecial- 


ly the known Subject of the Analogy muſt 
be as fully known as is poſſible, in regard 
to thoſe Prop:rtics on which the Aualogy is 
inſtituted. Thus the more fully we under- 
ſtand the Nature and Qualities. of our G/obe,. 
eſpecially as to Light and Gravity, and of 
the Comets and Planets as to their other Qua- 


lit ies, the more full and perfect ſhall our Con- 


cluſions be in regard to theſe aſſign'd Qua- 
lities, in the Plauets and Comets The more 
fully we underſtand the Circulation of the 


Fluids in Animal, the more aptly ſhall we 


apply them to Vegetables. Theſe Rules duly 

obſerved will render the Concluſions drawn 

by Virtue of this Analog y of Things, as cer- 

tain as any mathematical Demonſtration 

whatſoever. 8 OR | | 
Propoſition TX. 


Taz vi/ible, intellectual, and created Spe- 
cies of Things, are Pictures, Images, and 
Repreſentations of the inviſible, architypal, 

an 


+ 


I 


Contriver of this Analog y. 


thing at all. 
muſt be Pictures, Images, and Repreſenta- 


tions ä 


98 * W 


and increated Iectes of Things in the Mind 
of the ſupreme Being. 

| Demonſtrat- This is evident from Laune 
t and 2. For ſince it is certain, that there 
are to be found: in all the Works of Nature 
2. beautiful Harmony, a comely Proporti 
and an exact Symmetry running thro the 


whole. And ſince this Auaing y of Things, 
neceſſarily infers the Exiſtence of the Author 


of theſe Things, and the Wiſdom of the 
"Theſe Things 
and this Aualogy cou'd come from nothing 


elſe; but from their original /deas and archi- 


typet Paterns, in the divine Mind or Ima- 
gination, and their Harmony and Proporti- 
on can poſſibly ariſe from-nothing but their 
being Repreſentations of his Ideas, who is 
Omni ſc ient, and does eve y Thing i in Num- 
ber, Weight and Meaſure. There being no 
other potiible Way they cou'd be contrived ; 

and he being eme and One, cou'd find 
nothing without himſelf that they ſhould 
repreſent. Beſides, it is abſolutely impoſſi- 

ble, that infinite Power and Perfection ſhou'd 
bring any Thing into Being, that had not 
his own Signature, Stamp, or Image on it, 
for there cou'd be nothing beſides himſelf, 
whoſe Images they ſhou'd be ; and it is ab- 
furd to 1 they ſhou'd repreſent no- 
Therefore of neceſſity they 
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' Limitations ariſing from the infinite 
nite Diſtance ; (fo to ſpeak) between Finite 
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tions of their Ideas and original Paterns in 


the Mind of the fupreme Being. d. e. d. 
Corollary I. 


Hx er it is evident that the viſchle, in- 


tellectuat, and created Species of Things, 


are Images, Pictures, and Repreſentations of 
the divine Attributes, more or leſs perfect, 


according to their Order in the Rank of Be- 


ings. For ſince they are Images of the ar- 
thitypal Ideas in the divine Mind, or Ina 
ginat ion, and ſince there was nothing with- 
out him, to- beget theſe Ideas, and nothing 
but his own infinite Perfections, that cou'd 


repreſent themſelves to him, in order to 


make theſe Ideas ariſe in the Mind. There- 
fore of neceſſity, they muſt repreſent his 
Attributes or Perfections, the only Thing 
he' cou'd have to copy out. 


Corollary II. 


- 


Henee' tt is evident, that with 1 
Ly-infi- 


and abſolutely Infinite we may reaſon aualo- 
gically from the Nature and Attribute of the 
ſupreme intelligent Being, to the Nature 
and Properties of finite mtelligent Beings ; 
and from thele to thoſe; to wit, by ſuppo- 

155 1 ling 
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dias theſe laſt Images, Piftures, and Ref. 


3 


cending or deſcending from Finite. And 
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ſentations at an in 


nite Diſtance of the firſt. 
Propoſition. X. 


A mathematical Point, and infinite Space 
are the two Limits of natural or created 


Things, as to Quantity or Extenſion, in Aſ- 


neither of them is any Part or Multiple of 


tlie tber. 


Demonſtrat. This is evident from Prop. 
8. for natural or material Things can have 


no more Dimenſions than three, and there- 
fore the biggeſt Extreme in created Things, 
can riſe no further by the Analogy of Thin 


than to © raiſed to the third Dimenſion. 
And ſince infinite Space is as o, therefore 


infinite Space is the biggeſt Extreme, or Li- 


mit of natural Things aſcending from Finite. 


And ſince a mathematical Point is the Sur- 


can riſe no 


face (fo to ſpeak) of the Extremity of a na- 
thematical Line, which has but one Dimen- 
ſion, it muſt of Neceſſity be the leaſt Extreme 
in deſcending from Finite: In a Word, we 
igher in natural and material 


Things than infinite Space, ſince that is the 
Locus Vniverſalis of all created Beings. 
And we can deſcend no lower than a nathe- 
matical Point, ſince every Thing below it 
(if poſſible) cou'd have no Place at all, or 
Des ; | __- wou'd 
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wou'd be no where, that is, wou'd be abſo- 
lute Nothing. And neither of them can be 


any Part or Multiple of the other, ſince no 
Number of Points, no not even an infinite 
Number can make any real natural Quantity, 
not ſo much as a mathematical Line, therefore 
Se. q. e. d- n 

Fs Corollary I. 


HENCE a mathematical Point and uni ver- 


ſal Space are true and genuine Oppoſites in 
Nature, and in the Analogy of Things, and 


between theſe two lie all created finite Sub- 
ſiſtences. No natural Thing can be bigger 


than infinite Space, and no natural Thing 


can be leſs than a mathematical Point, they 
differ the moſt widely that natural Things 
N can, and have nothing common but 
ntity, and ſo are true and genuine Oppo- 
e 3 , UE; 
| Corollary II. 

Hence in the Analog y of Things, Matter 
cannst be infinite, in any Senfe of Infinite 
aſcending from Finite. For ſince Matter js 
of thoſe natural Things, that neceſlarily re- 
quire all the three Dimenſions, were it infi- 
nite, -by the Analogy of Things, it wou'd 
neceſſarily be as O, that is, it wou'd be e- 
qual to infinite Space; but ſince the Neceſſity 
of a Vacuum has been demonſtrated in the 
firſt Chapter of the firſt Part, it cannot be 

PxrT II. < equal 


4 


equal to infinite Space, and ſince it cannot 
be infinite any wiſe but as infinite Space, 
by the Analogy of Things. Therefore Mat. 

ter cannot be infinite, in any Senſe of Infi- 
nite aſcending from FinitmGGG. 14 


Propoſition II. 


Abſolute Nothing, upon a real Quantity 
produces no Effect at all. Or abſolute No. 
Fhing can be ſuſceptible of none of theſe to 


erithmetical Applications, to which real vii 
untities are ſubjected. | Fed an 


* 


: Demonſtrat. Suppoſe abſolute Nothing up. the 
on a real Quantity cou'd produce any Ef. " 

fect. Let the real Quantity be 2 and the 
Effect n, then abſolute Nothing x 2 n 
that is, abſolute Nothing is equal to =, that 


is, abſolute Nothing is a real Quantity, as her 
1 which is abſurd. Now ſince abſolute 46% 


Nothing N into a real Quantity can 
produce no Effect, for the Reaſon and by 
the Argument now aſhgn'd, neither can it, 
when divided by a real Quantity, by the 
ſame Way of reaſoning, ſince Diviſion by a, 


is the ſame with Multiplication by — And 


ſince Multiplication and Diviſion are the 
ſame with Addition and Subſtraction I. 
te 
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wot ted as often as the Multiplicator and Divi- 
ce, | for implies: Therefore ahſolute Nothing is 
at- ſuſceptible of nt f thoſe arithmetical 
7 uſceptible of none of thoſe arithmetical 
nf. Applications that real Quantities are ſubjec- 

ted ko. q. e. d. * . 


Fe; Wee Corollary. | 


No- Abſolute Nothing therefore, when apply'd 
jeſe to real Quantities by Multiplication and Di- 
real MY viſion (and conſequently, when by Addition 
and Subſtraction) implies, that there is nei- 
ther Product nor Quotient, hat is, that the 
real Quantity is neither multiplied nor divi- 
derl, but remains unaltered. 


Propoſition XII. 


In the Analog y of Things; as a mathe- 
matical Point is to univerſal Space, ſo is 
lute MW ab/o/ute Nothing to the abſolute and ſupreme 
Infinite. „ e | 
can Demonſtrat. By Prop. 10. a mathemati- 
| by Nl cl Point, and univerſal Space, are the two 
11, Limits of material or natural Things; they 
the involve fimple, clear and diſtinct Ideas, and 
7% areas well known, as any of the Objects o 
And human Knowledge: Alſolute Nothing is 
a one of the Limits of the aniverſitas rerum 
the omnium, to wit, that in deſcending, below 
era- which nothing can fall; and therefore by 
doc 3 I the 
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the Rules laid down, for the Analogy of 
Things, the abſolute or ſupreme I 728 
muſt be the other Limit, beyond which no- 
thing can riſe in aſcending, and between 
theſe two, all Sub/itences, Finite, Indefinite, 
and relative Infinite are concluded. Where- 
fore by Lemma 3. and Prop. 9. as a mathe- 


matical Point, &c. q.e.d. 


ö Corollary L. 


ki S on a. 


HEN c abſolute Infinite can neither be 
encreas'd nor diminiſh'd. For abſolute In- 

finite and ab/olute Nothing being the Limits 
of all Things whatſoever, abſolute Injfinit 
muſt be the greateſt of all Things, and 5 
cin neither be encreas'd nor diminiſhed, elſe 
it cou'd neither be the greateſt, nor the aſ- 
cending Limit. 0 


aan 


Hence ab/olute Infinite is One, and Indi- 
vidual. Becauſe being neither capable of En- 
creaſe nor Diminution, and being the aſcen- 
ding Limit, it muſt be one: And individu- 

al, becauſe there can be no other like it, it 
being tlie one aſcending Limit. „ 


Corol. 


Corollary V. 


HEN CE wnzverſal Space may be very aptly 
called the Sen ſorum Divinitatis, ſincè it is 
the Place wherein all natural Things, or the 
whole Syſtem of material and compounded 
Beings, are preſented to the divine Omuiſci- 
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ence. Infinite Space is the Image of the 
divine Infinitude, wherein as in a Picture of 
him (in whom all Things live, and move, 
and have their being) all created Things pre- 
ſent and manifeſt * to the intuitive 
View of the ſupreme Infinite, and therefore 
in the Analogy of Things, infinite Space is 
to the ſupreme Infmite;, what a human 
Senſortmum may be ſuppoſed to to be to Men. 


Corollary VI. 


Ax abſolute infite c is a Coo 
dition, becauſe abſolute Infinite is one and 
ilaul, by Corollary 2. of this, | 


\ cholium.. 


ON very en Difference between 
Finite, relative and abſolute I. finite is this. 
Finite may ſtill be increas'd by it ſelf, and 
yet continues its finite Nature, till the 
Number of Additions be actually Infinite, 
Relative Infinite may be increaſed, not by 
Finite, but by it /eff, and ſtill continues its 
Nature, after mnfmitely-infinite Additions, 
without Bounds or Limits: For let it be 
ever ſo often increas'd by it ſelf, it continues 
but relative Infinzte. But abſolute Infinite 
can be increas'd by nothing, not even by 
it ſelf, elſe it cou'd not be the abſolute or 

great- 
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— Infinke. In nat 8 Th ings = Panic, 
and relative Infinite never ri FS, than 
the third Power. The Combe? a lanets 


move in Orbits, that are Curves ng; the /e- 


cond Power... 5 e Pale g in Parabo- 


lJick Lines, which are of the ame Orger. 
The Curvature of the Surface of all the ce- 
leſtial Bodies are of the conical. ſettion-kind. 
The Surfaces of Fluids, riſing in great or 
ſmall Channels, are of the fame Rank. Na- 
ture admits but of three Dimenſions, and 1 
know of no natural Effect that riſes higher 


than the third Power. Even the irrational 


Curves that Nature forms, in conc dySing 
411 Bodies, and the Rays of ff Light (thro 

ferent refrafting M edunns). the ſhorteſt 
0 eaſieſt Way: And i in fome other of her 
Operations, fuch as the Cyclozd, Conchoid, 
Catenaria, Velaria, (ura EI lafticitatis, 
Logarithmica, the I piral and the like, all of 
them are of the loweſt Rank of their Order : 
And their Natures imply only Portions of 
Curves, or of their Areas, of the conical- 
Hecrion- bind, the loweſt Order of all Curves 
whatſoever. So true it is that Nature _— 


petually brings about her Purpoſes the 


teft ant ſimpleſt Way, and keeps conſtant to 
this beautiful Analog £Y of Things. But ſince 
Quantity may be ſtil increaſed, oo may be 
ſuppoſed to riſe to higher Powers than oss in 
the intellectual Specres of Things, ſuch as 
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are, 3 wot Now. tho? 
theſe. Powers. F. 00 73 to co, can 
have no Place in natural Things, or the 
material Hem, yet are they the intellectu- 
al Species of created Things, and are in their 
reſpective Orders, Images, and Repreſenta- 
tions of their architypal Ideas, in the di- 
vine Mind, and Inſtances of the unexhauſ- 

tible Store of manifold Wiſdom in the di- 
vine Nature. And as infinite Extenſion is 
the Image in Nature of ab/olute Infinite, ſo 
oe is the Image of the fame abſolute 
Infinite, in the intellectual Species of Things. 
And by the Analogy of Things, relative No- 
thing, and relative Infinite are the intellec- 
tual Images of abſolute Nothing, and ab/0- 
lute Infinite, ſo a Joes this * 
83 hold good. .. 


22 2 XII. 


ere, Infinite, in the res af | 
ngs, is the preciſe and proper Oppoſite 

957 abſolute Nothing. 
Demon ſtrat. This is plain from Prop. 12. 
and its fr /? Corollary, For ſince a mathe- 
matical Point is the preciſe and proper Op- 
polite to univerſal Space, and ſince in the 
Analogy of Things, a mathematical Point 
is to znfinite Space, as abſolute Nothing is to 
abſolute _— Ther efore abſolute Infi- 
nite 


ks 


mite is the preciſe and proper Oppoſite to 
abſolute Nothing. Beſides, abſolute Nothing 
and ab/olute Infinite, being the Limits of 
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the *Onzverſitas rerum omnium, in aſcend- 


, 
* 


having nothing common but their being 


Entia and Limits. q.e.d. 


Corollary 1. 


Sick abſolute Nothing, in its poſitive 
Idea, implies the utmoſt impoſſibilt 

and the moſt extreme Contradiction to 
Reality or real Being, as it moſt. certainly 


does, for it is not poſſible to conceive a 


greater Contradiction to, or Impoſſibility 
of Reality or real Being, than is imply'd in 
the poſitive Idea of abſolute Nothing or 
Non-entity, beyond which there is no fur- 
ther deſcending from Reality or Being. (It 
having no real Eutity, tho' it may be 


claſs'd, as to its negative Conception, in 


the Category of Entia rationis,) Therefore 
by the Analog y of Things, abſolute Infinite 
muſt imply in its poſitive Idea, and that 
neceſſarily, the utmoſt Poſſibility, and the 
moſt extreme Neceſſity of Realty or real 
Being | 


Corol- 
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5 deſcending from created finite Beings. 
y muſt be preciſe and proper Oppoſites, 
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WuxRETORRE ſince abſolute Nothing, in 


its poſitive Idea, implies the utmoſt Contra- 
dition to real Being, ſince ahſolute Infinite 


is the preciſe Oppoſite to ahſolute Nothing, 


ſince alſo being Oppoſite in every Thing 
© (except as Eutia and Limits, which do not 
effect the Realities in ab/o/ute Infinitude, as 
to its poſitive Idea) abſolute Infinitude muſt 
imply in its poſitive Idea the utmoſt. Ne- 
cellity of Reality, or real Being; therefore 
of Neceſſity the abſolute Inſinitè mult really 
Be, or the Being to which ab/#lute Iufini- 
zude is only compatible, muſt neceſſarily 


oe. 5 
Propoſition XIV. 


Fs irudke and Infinitude, when apply d to 


natural and created Things, in their poſitive 


Ideas, imply not Realities, but the Modes 

of Realities. „ e 
Demonſtrat. Finitude, when apply'd to 
natural or created Things, imports only in 
it's poſitive Idea the Proportions of the iſe- 
veral Degrees of Affection, or Properties 
of theſe Things to one another. To fine 
the unboundedneſs of theſe Degrees of Af- 
fectious, or Properties. Finitude and I. _ 
UAC, 
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er Subject or Fubſtantive, are incomplete 
Teas in natural or created Things. Inf 
\- || ite Extenſion, Number, Duration, Mig 
2 dom, Knowledge, &c. are complete Ideas, 
g, whereof theſe Realities are the Subjects or 
We Subſtantives, and the Infinitude, the Epi- 
't thet or Adjettive : Wherefore Fiuitude and 
16 Infinitude in natural or created Things, be- 
ſt ing but Adzauntts to Realities, in their poſi- 
e- tive Ideas, do not imply Realities, but the 
be Modes of Realities. q. e. * | 


SE: . N 5 Corollary | oh 


s  Hexce the Modes of natural or created 
Things are Realztzes, in the ſupreme or 
abſolute Infinite, or the Modes of natural 

or created Things, when ana/ogically eleva- 

to ted to the ſupreme, and ab/0/nute Infinite, are 
re in him not Modes, but the utmoſt Reali- 
2s | fries. This is plain from the preceding Pro- 
poſitzon, and the 24 Corollary of the 12. 
to Infinitude is but a Mode in natural or crea- 
in ted Things, but in the ſupreme or a#9/o/ute 

e- Iafinite, it implies in its poſitive Idea the 

es || utmoſt Reality, to wit, neceſſary Exiſtence 

le, and the fame muſt of Neceſſity be true, 

] in all thoſe Attributes of the divine Na- 

21i- ture, which analogically deriv'd down to 

/e, the Creatures, are in them but Modes in 

£1 | 11m 
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him they are the utmoſt Nealitiet; becauſe _ - 
they are all complicated and affected with, 
or (ſo to ſpeak) multiplied into ab/otute In- 25 
Finitude which realiſes thoſe Modes of Crea- \ 
_ tures, and kran ſulſtantiates them into poſi- Kut 
oy aro 7 Qualities. So * is the ne- whi 
taphyſical Axiom, quicquid in Deo, ipſe mag 
2 — eft. I do „„ t — = Ete 
may not be acceſſory Ideas in the divine In- Ben 
tellect, or that there may not arbitrarily divi 
ariſe in the divine Intelle& Images of Be- ing, 
ings, whoſe Exiſtence is Fact, is not neceſſa- in h 
ry. Since the Idea of à Creature cannot Prin 
be neceſſary to him, or elſe they would ne- Iagic 
ceſſarily be. But even thoſe acceſſory or ar- ted 
bitrary Ideas, in the divine Imagination, by in t 
being there, become of a quite different Na- ¶utm. 
ture from the like in Creatures, for by bein whic 
there, they (by Virtue of his a&/0/ure Tof. | 
nitude receive a Being infinitely ſuperior a di 
to the like Ideas in created Beings, not ne- | milt: 
ceſſarily, but with infinite Freedom and Li- the 1 
| berty. And thoſe Affections and Properties wou 
in Creatures, which in them are but Modes, He t 
- when analogically carried up, to the like or er ca 
ſimilar Affections or Attributes in the divine whic 
Nature, are in him the utmoſt Rea/:tzes, as cou 
being complicated with abſolute Infinitnde, | caule 
and thereby transform'd or exalted into real Bein; 
Quantities or actual Subliſtences, ence 
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Corollary II. £34 «FP 
I - Hencs Power, . Sub/eftence, \ Duration, 
: Knowledge, Wiſdom, Goodneſs, Beauty, &c. 
which in created intelligent Beings are the I. 
; mages of Omnipotence, neceſſary Exiſtence; 
Eternity, Omniſtience, the divine Sophia, 
. N infinite Perfection, &c. in the 
divine Nature: And are but Modes of Be- 
ing, and not eſſential Affections in theſe, are 
. in him infinite Rea/zrzes, and living active 
t Principles. And he that wou'd reaſon ana- 
; logically, from the Nature of theſe in crea- 
ted intelligent Beings, to the Nature of thoſe 
in the divine Eſſence, without having the 
- & utmoſt Regard to the aſolute Infinitude, 
y which in a Manner quite changes the Na- 
ture of the former, and exalts them into 
r Ja different Category, wou'd be miſerabl 
' miſtaken. For Inſtance, he that, becauſe 
the Duration of natural Things is ſucceſſive, 
s K wou'd conclude ſo of the divine Eternity: 
Ne that wou'd reaſon becauſe human Pow- 
er cannot give Being and Subſtance to that 
c which had none, the divine Omnipotence 
6 cou'd not : He that wou'd inter, that be- 
„ cauſe the Knowledge of rational created 
1 | Beings is progre/pve, the divine Ommiſci- 
ence were allo progreſſive, muſt be egre- 
giouſly miſtaken : Becauſe in this Analog y 
he 
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| he does not take in the abſolute Infinitude 


which elevates and exalts the Duration, 
Power and Knowledge of created T hings, 


into a Degree of Reality of which theſe are 
but the Images or Pictures. He that from 
_ the Picture of a Man wou'd analogically 
reaſon about human Nature, from the blen- 
ding and Poſition of ſome Colours on Can- 


vals, wou'd reaſon to Life, and Knowledge: 


Or from the reflected Image of the Sun in 
Water, wou'd conclude of Light, and Heat, 
cou'd not err more groſly. e e 


Gcholium. at ; 
> In intelligent compounded Beings : T lie 
Powers belonging to the Body are not only 
finite, but very low in the Order of Fi- 
nites. The Eye perceives not diſtinctly a 


very large nor ſmall Objeck. Too ſtrong a 
Noiſe ſtuns the Ear, and one too weak does 


not act upon the Organ : Neither of them 
produces a diſtinct Hearing; and it is ſo in 
all the other Senſes. Thoſe Organs are ſo 
contriv'd, as to perceive beſt the ordinary 


Effects of common Life, the Objects that Ne- 


ceſſity of Subſiſtence do moſt readily pre- 


ſent to us. Theſe they are fitted for, and 
little elſe; they have a wonderful Facility 
in manifeſting theſe diſtinctly to our Minds, 
and have a juſt Proportion to the Objects 


about 
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about us, but ſeem not contriv'd nor de- 
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ſign'd for Curioſity, or conveying much 


more Knowledge to us, than what the Con- 
veniencies of Life require: Elſe infinite Wiſ- 
dom and Power might have eaſily formed 


them ſo, as not to need thoſe Helps and Aſ- 


ſiſtances, which we are obliged to employ 
hen we aim at any more particular Know- 
ledge of the intimate Natures of the Things 
about us, than Conveniency makes neceſſary 


or commodious. The Faculties belonging 
to the rational Soul are likewiſe finite, but 
of a higher Rank of Finites than thoſe 
Powers belonging to the 5 The Ima- 
gination can paint a larger Idea, than the 
yes can ſee, and the Memory lodge a greater 


Store of Images, than all the Senſes can pre- 
ſent at one Time : And the Underſtanding 
can combine and disjoin theſe, and compare 


them many different Ways: But ſtill theſe 
Faculties are but finite in their Capacity. We 
can form no diſtinct Ideas of Millious of 
Millions, of a multiangular Figure, or any 


relative Infimte, ſmall or great: The Ima- 


gination ſeems not able to contain theſe; 
there is no room on it, for fo large Pi- 
tures. The Memory is the Repoſitory of the 
Images that have been framed on Phantaſy, 


and can go no further than it reaches; nay 
ſeldom or never contains more than a {mall 


Part of thoſe. The Under /fanding can work 
: | no 


— 


/ " 


* 


. — Zang 


— 
— 


. * 
— IT .. 7 


r * rn N a == — 
2 E ²˙—A⁰ w- r 
r 2 — 2 — — + — 2 — Ws > 2 —— _ 


* . [4 * N * 2 
0 5 e * 3 3 © Vo * 7 & — 
> - — 8 en 5 
- OE, 8 * _ q E Wy 
P * — RS LEES ; 
— > 8 — 


_ 1 — + 
3 


* — 


— Fe, 
. 222 
2 5 5 
—— * — 


i 
14 
| 


1.90 
1 
| 
* 
4 
bs ly 
10 
N | 
14 
* 
| il 
14 
1 
" 4E 
1 
$15 
1 
I. 
N t5 1 
\ o 
1 [ 
11 


0 den end) a OV 
= —— 


— — —ů— r = = —_—— _ 


| 1 
1 
745 
1 
1 
* 1 
= * 


no further than theſe two afford Materials; 
its Works being to collate, combine, and 


garble, as it were, theſe Images and Ideas 


the Imagination and Memory preſent to it. 


All theſe are limited, as the-Senſes are, tho 


not quite ſo ſtraightly, becauſe the Under- 


fanding may varioully combine thoſe J- 
deas they have convey d to the Imaginati- 
on and Memory, and ſo increaſe their Num- 
ber: And the Will having no ſubje& Mat- 
ter to proceed upon, but as it is prepared 
by chele prior Faculties, can go no further 

than thoſe allow it. The Underſtanding 
may diverſify theſe as far as their Com- 
Ginatious will reach, and the Will may 
pick and chooſe _— theſe, but fince it 
Cannot create Objects for it ſelf to work on, 
it muſt be limited to the Images and Ideas 


on the Imagination and in the Memory. The 


Will I mean, as it is the Faculty belonging 
to the rational Sous. All theſe Faculties ſeem 
to have been originally delign'd for Nothing 


but this material World, and the Syſtem of 


Things about us. They help us to no 
Notion or Conception of any Sort of Beings 
diſtin& from Matter, but in fo far as Ana- 
fog y will bear us out, and even as to the 
material World, they ſeem fitted for little 
elſe, beſides the groſſer, more general and 
more neceſlary Knowledge of Things that 
are required for due Conveniency, Sub- 
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Philoſophical Danes 


l che ſupreme Tufnite. And next in er. 
der of Nature to the fupreme Spirit, is the 
ration Soul, whereby they are enabled te 
communicate with the gate rial World: And 
Sr the Faculties of this Today Part of the 
ofition, the Senſes of eB y are the 
3s, and Conve r! wich make 
Fay the third and Iaſt Part f compdu 

ieligen 3 In the due Galen ' Gn * 

armony, and perpetual Conc 231 

of 'theſe Three, 'with each other, the Per. ” 
fettion of theſe Beings does confiſt: In their 4 
Diſcord, Confuſjon, and Rebellion one againſt mot 
eh8 other, their Degeneracy, Corruption, and mot 
mow Tr can — ane Difficulty to to thoſ d wht 8 
are acquaint th the Analogy of Things 
to conceive how theſe fret ores of os 
ded intelligent Beings are contain'd 
without Confuſion or Contrariety in each o- 
in their primitive and uncorrupted 
ooh When they conſider, that in Water is 
containd Air, in that Erber, in that Light 
5 9 . 5 8 in this laſt, a more ſubtle an 
d Spirit,; and all theſe in perfect Har- 

per : Ho Concord. But to conſider theſe a 
lite more particularly. The Perception, 
as it belongs to the ſupreme Spirit, muſt of 
Neceſſity be a paſſive Principle, becauſe it 
cannot 8 its Objects, but receive thoſe 
reſented to it: That it is infinite, is plain, 
cauſe 1 its adequate Object is infinite, and the 


fit Preme 
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of this third Part of the 


ipreme ne Tufinite : x 11 being below d on, in- 
igent "Beings, in order to communicate 
the 4/0 25 In 5 The Neceflity 
_omipolitiot 
the mention'd Rank of intelligent Beings 
ſhall'be afterwards demonſtrated; 1 proceed 
to, conſider in a few Words the Nature of 
ſome others'. of theſe e e 


with 


bn "Fas Peek infinite in its Ca Ac i, ith 
moſt Car mal, moſt Mach, and fn e, and 
moſt attrye Faculty of the Mind or ſj iritua | 
Fart of compounded intellig ent Being 8, 
and the Will, and the. _Aﬀee zons are But 
Modtficatio ns "If | =_ :- 

0 8 Crs To be convinced of the Truth 

of this Propoſition, we need only reflect on 
th Source iz all the Ha open 5 

intelligent Beings, an finc 

155 from the Enjoym node 5 "Diippotid 
ment of their Deſires.” There is in all in 
telligent Beings a reſtleſs Appetiteè or Deſire 


of Happineſs : From the Moment of their 


Being, through all the Ages of Eternity, all 
their Labour, and Travel is for this Pur⸗ 
poſe: Nor are they devoid of it, either im- 
mediately in the End, or mediately in the 
Means, for one Loſtant of Time, in all 15 
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endleſs Duration. Now this is the neceſſa- 


ry Effect of the Faculty of Deſire, no Ob- 


ject leſs than Infmite can ſatisfy it. For let it 


be ſuppoſed to have come to the Poſſeſſion 

of any Object leſs than Infinite, its plain, it 
can deſire yet a greater, and a greater, with- 
out Bounds or Limits; that is, it can de- 
fire an infinitely great Object, that is, the 
Deſire it ſelf is infinite in its Capacity; its 
Acts are inſtantaneous, and its Enjoyments 


or Diſappointments for a Time ſwallow up- 


the Alis of all the other Faculties: And 
therefore it is the moſt quick and /enſeble.; 
It ſets all the Powers of the whole Compo- 
fition on Action, to obtain its Ends, and 
therefore it is the moſt active: And upon 
all theſe Accounts, the moſt cardinal Facul- 
ty of the Mind. Chooſing or refuſing, that 
is willing, is but the Deſire Ii | 

particular Object; the Afectiont are but the 
Complexions of the Deſire, as apply'd to this 
a Object: And therefore are both 
but Modifications of the Deſires, wherefore, 
V 


1 by Scholium. 


To apprehend; how infinitely capacious, 


active, and ſenſible the Deſire is, we need 
only imagine our ſelyes, ſeparated from the 
Objects of Senſe; and the preſent ä 
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of Life, with all the Faculties of the Soul 
awake : And we ſhall then be able to con- 
jecture how ſtrong, active, reſtleſs, and un- 
ſatiable our Deſires wou'd be. So as to ſwal- 

low up and extinguiſh all the other As of 

the Faculties of the whole Compound. Thoſe 
only can moſt ſenſibly feel the Force of this 

| Reaſoning, who have in ſome; Meaſure, and 

| for ſome Time been in this State, 
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. Simxcx the Deſire is infinite in its Capaci- 
ty, and may be dilated beyond any finite 
] Object, how great ſoever, it is evident it 
1 cannot be over-filPd, . or ſuper-abundantly 
(o to ſpeak). ſatisfied with any Object leis 
t than infinite Since alſo, the greateſt rela- 
2 tive Infinite, cannot be aſſignable by Corol- 
e ary 1. Prop. 1. Therefore the Deſire can- 
is not be adeèqually and over-filld with any 
h leſs Object than the ahſolute Infinite; it be- 
e, ing capable of being enlarged beyond the 
Dimenſions of any relative or creaturely Iufi- 
nite aſſignable: And ſince by Corollary 6. 
Prop. 12. no Creature can be abſolutely In- 
finite, therefore the Deſire can be perfectly 
s, | and adequately fill'd and ſuper- abundantly fa- 
d tisfied, by nothing leſs than the /upreme and 
ne | increated Infintte, | ET 
ut | F 3 _ 
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Sick the Deſſre is mfmite, when fill'd 
and ſatisfied with its proper and adequate Ob. 
jects, it muſt be infinitely happy; for ſince 
Nothing, by the preceedeng Corollary, but 
quately fill, and ſuper-· abundantly fatisfy at. 
The abſolute and zncreated Infinite muſt be 
its proper Object, and the Deſire infinite in 
it ſelf, fill d and perfectly fatisfy'd with its 
proper Object, the ſupreme ant zncreated In- 
nie, muſt of Neceſſity be infinitely happy. 
Happineſs arifing from the Congruity ofthe 
Object with the Faculty, and this ſupreme 


* 


and iucreated T zſinite being the proper, 


and indeed the only proper Object, (ſince 
che ſupreme Infinite is one) it muſt alone be 
the congruous Object, and ſo tlie Faculty be- 
ing infinite, the Object infinite, and they 
infinitely coygraous to one another. The 
Deſire, in the Poſſeſſion or Enjoyment of 


es Cie 
Propoſition XVI. 
an | 
Thing that is in the Uni ver ſitas rerum, may 
be fully comprehended under theſe three ge- 


neral 


this Object, mult of Neceſſity be infinitely 


rd of iutelligent Beings, every 
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neral Heads, to wit, the Faculty or Defire, 
the Object of this Faculty or Deſre, and 
the Seuſation ariſing from the Congruity or 
Incongruity between theſe tuo. 

Demonſlrat. All the diſtinct Subſiſtences 


— 


that actually exiſt, are comprehended under 


theſe two general Heads, the ſupreme and 
abſolute Infinite, and the Creature, and theſe 
can be only Objects of the Faculty or De- 
fire. The Faculty or Deſire being infinite, 
by the preceeding Propoſition, may contain 
or receive both theſe, and the Sexſaton ari- 
ſing from their Congruity or Incongruity to 
the Faculty, muſt together with theſe two 

eneral Heads mention'd, comprehend every 
Thing in the Dnzver/itas rerum in regard to 
any particular intelligent Being. For nothing 
can be imagin'd in the whole Extent of Be- 
ing, real or intellectual, that may not be re- 
duced to Faculty, Object, or Senſation ari- 
ling from theſe. Therefore, &c. q. e. d. 


Propoſition XV II. 


Ax intelligent Being, compounded of a 
Body, Soul, and Spirit, with proper Rela- 
tions, and in Subordination to each other, 
is a real Epitome, Image, or Repreſentation 
of the Vnrverſitas rerum omnium. 

Demonſtrat. This is ſo evident from the 
Analogy of Things; that there can be no 
9 4 Diffi- 
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Difficulty. in it, to thoſe who will conſider, 


that the prove Infinite cow'd have nothing 
more perfect than himſelf and his other 
Works, and his own perfect Adminiſtration 
and Government of theſe; to form this com- 
pounded Being upon. He muſt be conſiſtent 
with himſelf, and his compounded Works, in 
their component Parts, muſt reſemble in the 
leſſer Compoſitions, the ſimilar Parts of the 
Greater. This intelligent compounded Be- 
ing, being to have a material Part, what 
can it have more worthy of the Work of 
infinite Perfection, than his greater Syſtem 
of material Beings to reſemble? His Soul 
or rational Part can reſemble nothing more 
worthy of Hin, than the other higher Or- 
ders of created Spirits: And his /upreme 
Spirit or Mind, will bear its beſt Reſem- 
blance, when it repreſents the ſupreme Inf 


ate. His Adminiſtration and Government 


of the whole Sy/emz of created Beings, can 
be repreſented by nothing ſo aptly, as the 
Relations and Subordination of theſe to each 
other, and to the reſt of intelligent Beings, 
which theſe cou'd only be formed upon. In 
a Word, it is impoſſible that any Idea of a 
compounded intelligent Being, made up of 
ſeveral Parts, each ſimilar to ſome greater 
Part of the *Unzver/itas. rerum, already ex- 
iftent, cou'd enter to the divine Mind, 
which cou'd be more perfect and more wor- 


thy 
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|| thy of Him, than this, that each inferior 
Part ſhou'd be an Epitome and Reſemblance 
| of his Works already made, and the higheſt 
Part of Himſelf, and that their Relations 
and Subordination ſhou'd reſemble his Ad- 
miniſtration of the whole. I ſay it is im- 
poſſible it ſhou'd be otherwiſe, to preſerve 
his Conſiſtency with himſelf, and to carry 
on this Analog y, through every individual 
Part of his Works, through the whole 
t Scale of Beings, as it moſt certainly is car- 
t WW ried. And this is not a meer metaphori- 
cal Picture, and Reſemblance, but the real 
and phyſical Nature of compounded intelli- 
e gent Beings, Wherefore, Oc. q. e. d. 


Corollary I. 


From this Foundation, by a proper Ana- 
log y, with the due Limitations ; all the Re- 
lations and moral Duties, of intelligent com- 
Pounded Beings, to the ſupreme Infinite, to 
ſimilar intelligent Beings, and to themſelves, 
may be eaſily deduced; for Inſtance, do we 
reſemble the ſupreme Infinite, in our ſupreme 
Spirit: Then as he is the firſt in Order of 
Being, ſo is this Part of our Compoſition, 
the firſt and moſt principal, in our Order 
of Parts. All the reſt muſt be ſubſervient and 
ſubordinate in us, to this, as the reſt of the 
ſeveral Ranks of Beings are to him: This 

| we 
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74 PhilolophicatPzmnciples 

we are chiefly and mainly to cultivate by 

fitting it up for him, for whom it was 07-19% 
nally deſign d and beftow'd upon us. Here, 
we muſt —_— [after Him, and open our 
Deſwes for Him, by a Love worthy of Him, 
ſuperior infinitely to all our other Loves 
and De ſires Gn this Part and its Faculties, 
our greateſt, our chief, nay, and our only 
Labour is to be beſtow'd; that it may be 
expanded, dilated, and elevated to its pro- 
per Rank in the Oraer of our Parts; that 
the due Snbordination may be reſtored ; 
which done, all the other Parts will per- 
form their proper Functious, in Harmony 
and Concord. In regard to other intelligent 
Beings, we are to conſider them as like J. 
mages of Him and his Works; and follow 
them with a Benevolence proper to ſuch J- 
mages, to imitate his Conduct of Love and 
HForbearauce, to all his Creatures. But this 
only by the by, 


HEN CE, in a proper Analogy, the Nature 
of the piritual and material Parts of com- 
2 intelligent Beings and of the Union 
between theſe, as far as they may be known 
by mere human Reaſon, is to he deduced. 
Compounded intelligent Beings are Epitome. 
or Images of the Untverſitas rerum. l In 
* their 
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their Bodies they reſemble the material Sy- 
| fem of Things, in their piritual Parts 
| they reſemble the ſpiritunl World, the Uni- 
| on of theſe itwo is a Reſemblance of (or is 
ö maintain'dand prefery'd after) the Manner, 
the ſupreme Being governs the material 
„Hemm of Things: Who being intimately 
| preſent with every individual Atom of Mat- 
ter, yet more eminontiy acts from his ſupe- 
rior Throne of Glory, having the whole H- 
em of Creatures in one View preſented to 
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him, in the #nzver/at Space, his ſpecial Sen- 
- ſorium. By this Principle, as a Fey, the | 
9 BB whole Philoſophy of human Nature, of the 1 
animal, rational, and divine Life, of the Pa [4 
- W fions/and Affections of the Soul, and even 
of the Organi ſin of the Body, ſo far as it [ 
I. is juſt and genuine, and given to mere hu- j 
d man Reaſon to know, is to be unlockt, and q 
that not metaphiſicaliy but phiſically and in | 
reality. But who is ſufficient for the detail 
of theſe Things? 1 
Corollary III. Il | 
Hence, the Immortality of the ſpiritual it 
Part, of intelligent compounded Beings, is 1 
evidently to be deduced. For ſince the ſpi- 1 
rigual Part, of intelligent compounded Be- 1 
ings, is an Epitome and Image of the ſpiri- bi 
Fuat World ; and the ſupreme Spirit, (that i} 
Wo ö = Part |; i 
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76 PhilolophicalPainoples 
Part which God originally breath'd.into ble 
Man) is an 3 and Repreſentation of | Th 
the abſolute Infinite; ſince by Corollary, 2. a 
Prop. 13. he neceſſarily exiſts, therefore the 
Soul, or piritual Part (whereof this ſupreme 
Spirit is the Fund or intimate Subſtance) 
muſt exiſt for ever. Not neceſſarily, for 
that Concluſion wou'd. drop the proper Li- 
mitation in the Analog y, ariſing from ab/0- 
tute Inſinitude But, as being Images of 
him, who exiſts aeceſſarily, and having their 
Being from him. Their Immortality is in- 
deed an active, living Principle, not of ne- 
ceſſary, (but 4eriv d) Exiſtence. They are 
immortal, as having repreſented on them all 
his communicable Perfections; of which, 
perpetual Exiſtence is one, tho' neceſſary Ex- 
iſtence be not; that being contrary to Crea- 
tion, or deriving a Being from another. 
Immortality in Creatures is nothing but per- 


petuity of Exiſtence, and if Exiſtence at all 
be communicable to Creatures, perperual M 
Exiſtence muſt be communicable : For Exi· / 
ſtence, being an active, living Principle, will] IN 


of it ſelf continue Being for ever, unleſs it ing t. 
be deſtroyed: Which is impoſſible, both in 
from the Immutability of God, and the Na- Space 
ture of his own Immortality, of which this nite! 
is an Image, or Reſemblance. The Immor- 
tality of ſpiritual Creatures, is an Emanati- 
on from an Image of the divine communica- 


ble 


2 as — b Ca BE es os $7 1 Wed wad ee eee < os — —— 
. OF 12 * a - * 
1 2 : * 
— . 8 4 b. 1 | * 2 
a 8 = .a- : * 1 N ; 
| . | 15 : = of RBelicton 8 | | 
— l —_— - 3 
4 £3 —— 


o | ble Immortality. And muſt reſemble every 
f 8 Thing in it, but Neceſſity, that being a Con- 
. | tradiction to its being der/V'd. But in eve- 
e | ry. other Circumſtance it perfectly reſembles 
e the Immortality of the ſuperior Infinite, (as 
') B far as creaturely Properties can reſemble di- 
r vine Attributes) and ſo cannot - poſſibly be - 


- B deſtroyed : And this is the true Source of 


. the Immortality of all Creatures. It is true, 
of this Demonſtration equally concludes the Im- 
ir mortality of all his other Works, ſince they 
are equally his Images, in a higher or lower 


= 


e ¶ Degree of Perfection: And without all doubt 
re it muſt be ſo, for the Gifts and calling of 
Cod are without Repentance. And this is 
h, 8 and as the Schools call it, the 
x- MW apodert7ick Demonſtration of the Immortali- 
4. 7y; of all the Works of God, under ſome 
r. Form or another; it is from their being his 
- Images that their Immortality ſprings. == 


* 
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1 : ... Corollary IN. 

ill Ix the Analogy of Things, the Deſire be- 
it ing the cardinal Faculty of the Soul, an 
th infinite in its Capacity, is as the infinite 
a- Space, to the divine Plenitude Which inti- 
1is nite Space, nothing created can adequately 
7- fill, but the divine Plenitude. And in this 
ti- View, the infinite Capacity of the Deſire 
5 may be conſidered as a #oundleſs Void, made 
JG FE to 


78 Philoſophical Pawciples = 
to recetve ſome Jeers; limited Parts or 
Syſtems of Matter, acting by eſtabliſhed 
Laws, and in comely Order, upon one ano- 
ther for a while, but can never be perfectly 
fll'd, or adequately replenſtrd, but by the 
ſupreme Infinite : Who is prefent with, and 

repleniſhes every Point of . the great and 

#nziverſat Void of Nature, © 


FPtcbolium I. 


As in regard to intelligent Beings, the 
Dniverſitas rerum oninium, is fully compre- 
hended under theſe three general Heads the 
Faculty or Deſire, the Ohe, and the Sex- 
ſation ariſing from the Congruity or Incoy- 
gruity between theſe, So the fame 4 * 
with proper Limitations, is preſer ved in the 
material Jyſtem of Things. For anfwerable 
to theſe, we have in the material World, 
Gravitation, which wonderfully anatog:/es 
to the Faculty or De ſire in the ſpiritual 
World, and this to that; both being the 
active, cardinal, and energetick Principles 
1 of either Syſtems reſpectively. Next we 
| have a Maſs of extended ſenſible Matter, if 
collectively conſidered, or Syſfems of mate- 
: rial Bodies, diverſly figured and ſituated in 
6 regard to one another, if ſeparately conſider- 
ed: And in both theſe Views, they admira- 
bly repreſent the Subject or Object of 5 
"YH 
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Deſire, whiith'is analogiſed by Artrattion 
or Gravitation. And Aly; we have. the 
harmonious, romely, and decent Motions, 


and Actions pf one Body upon another, ari- 
ling from the Attraction of Gravitation's be- 


cular Body; and this too anſwers wonder- 
fully to the 7hird Principle in the Uni verſi 
tas rerum. And this Analog y deſcends even 


| 10 impreſs d on the Maſs, and each parti- 


to particular Bodies, for in theſe we have 


the Form, the ſubject Matter, and the Con- 


gruity between theſe. 
3 - "Scholium II. 


Fx om the whole proceeding Chain of in- 
telleFual Truths, we may form to our ſelves 


Tome faint, low, and imperfect Image or Re- 


preſentation of the EVER-BLESSED TRI- 
III IN UNTTY. For ſince by Corollary 
1. Prop. 14. the Modes of natural or created 
Things, when analogically elevated to their 
ſimilar Attributes in the ſuhpremè Infinite, in 
Him, are infinite Realities. Since, by the 
fame Propoſition, an intelligent Being is, as 
to its ſpiritual Part, an Emanation from, an 
Image and Repreſentation of, the ſupreme 
Infinite And ſince alſo, in regard to theſe 
intelligent compounded Beings, all that is 
in the Vniver/itas rerum omnium, may be 
tully comprehended under theſe three 3 

4 Heads 
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Heads or Principles. The Deſire, the Objedts 
and the Senſation ariſing, from the Congruzty 
or Incongruity between the Faculty and the 
Object. Since laſtly, this Analog y is pre- 
ſerv'd full and clear, through the /pirztual 
and material Worlds, and each particular 
Body, that is, through the whole Syſtem 
of Creatures : It is highly: probable, ſo con- 
ſtant and univerſal an Analogy can ariſe from 
nothing, but from its Patern and Architype 
in the divine Nature: And without all per- 
adventure, cou'd we fully and clearly carry 
it up to its Source; we ſhou'd there find 
the Origin and Source of this HOLY TER 
NARY ; or of theſe three eſſential Relati- 
ons, of the whole, to the whole in the com- 
pletion of the GODHEAD. Let us there- 
fore try, in ſome poor low Manner, to car- 
ry up N as high as poſſible we 
can. The firſt Thing then that we are to 
conſider in the divine Nature is, the De/re, 
now this being ſuppoſed, to belong to a 
ſupremely infinite intelligent Being, muſt be 
an infinitely active, ardent, ſtrong, and 
powerful Thought. And that, not as crea- 
ted, or relative Infinitude expreſſes it, but 
as the abſolute and ſupreme Injfinitude ele- 
vates this Deſire. Now then this ſupreme- 
7 infinite Deſire, this active and ardent 
hirſt after Happineſs, or after a full, ple- 
nary, and compleat, beautifying * oy 
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ſhall ſuppoſe to repreſerit the FATHER; the 
original and - firſt Principle in the divine 
Nature: Seeing then, there is no Confidera- 
tion here of any Thing but of God himſelf, 
nor is it poſſible | for any other Object, but 
God himſelf to fatisfy, and adequately. to fill 
this ſupremely infinite Ardor, Thirſt, and 


Deſire of Happineſ5, Therefore He him- 


ſelf, reflected in upon Himſelſ viewing and 
contemplating his oσ infinite Perfections: 
The infinite ardent Deſire, fill'd and fatis- 


- with his own'eſfential Happineſs : The 


Brightneſs of his Glory, and the expreſs. J. 
ny (the eſſential Idea) of his Subſtance, 


reflected in upon h:m/etf + Or God himſelf 


reduplicatively contemplating himſelf, (he 
having nothing elſe poſſible, to be the Ob- 
ject of his Love, Delight, or Deſrre) repre- 
ſents to us the begorren Deity, the SON, 
the ſecond divine Principle in the Order of 
the Godhead. Upon this Reflection, Contem- 
plation, and Poſſeſſion of God himfeff, in 
himſelf”; there muſt of Neceflity ariſe a Joy, 
Happmeſs, Acquieſtence, and Satisfaction 


of God himſelf within himſelf, ſo much the 


more perfect, full, extreme, and infinite, as 
his Deſire, Thirſt, and Ardor after Happi- 
neſs was active and ſfrong. And this may 
ſhadow out to us the third and laſt in Order 
of theſe eſſential Principles in this myſteri- 
ous Ternary, to wit, the HOLY GHOST. 

PART II. G And 
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82 Philolophical Pzincipies 

And tho? theſe three Relations of the God- 
headl in it ſelf, in regard to Creatures, and 
when deriv'd down ae to natural 
Things, may appear but Modifications of a 
real Subſiſtence, yet in regard to the gi vine 
Nature, and conſidering his /upreme. 1nfni- 
tude, tliey muſt be ſential and infinitely 


real and living Principles 5 and in this J- 


mage; and View of the HOLY AND UN- 
DIVIDED TRINITY, i and poor as it 
is; it is impoſſible the SON. ſhou'd be with- 
out'the FATHER; or the FATHER with- 
out the SON, or both without the HOLY 
GHOST. It is impoſſible, the SON ſhou'd 
not neceſſarily and eternally be begotten of 


the FATHER, or that the HOLY GHOST 


ſhow'd not zeceſſarily and eternally proceed 
from both; He neceſſarily ariſing from the 
Senſation of the infinite Agreement and 
Congruity of the Object with the Dejire. 
And tho? the Idea, Image, or Repreſentation, 
that God makes of himſelf to himſelf, be 
the ſame God in Eſſeuce, ſince it is a moſt 
— expreſs, and ſubſtantial Image, or 
Repreſentation of the whole divine Sub- 
ſtance and Nature, and zeceſſarily has in it 
the whole, that is in God, and with the 
ſame infinite Perfections, that is really in 
the Godhead, being only the Divinity, re- 
flected in upon it e,. Yet there is a Diffe- 
rence, between the Idea, Image, and Ne- 
1 Pre ſen- 
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reſentation, and the original Divinity. For 
ik ſame Perfections nel are in e 
nal and contemplating Divinity directih, are 
but indirectiy, and by Reflection in the con- 
templated and begotten Deity; and they dif- 
fer by the Nelations of begetting, contem- 
plating, and repreſenting; and being begot- 
ten, contemplated, and repreſented: And 
tho' theſe be only mere Relations, and Mo- 
aifications; when transfer'd to natural and 
created Things, yet are they 2nfinite Reali- 
ties in the Deity. It is the fame with the 
Senſation of Love, Foy, Acquieſtence, and 
Happineſs, that ariſes in the divine Nature, 
from contemplating and poſſeſſmg himſelf and 
his own infinite Perfections within himſelf. 
And theſe three Relations of contemplating, 
being contemplated,and of Acquieſtenceariling 
from them: Which in a natural View, wou'd 
only be Modiſications yet in the divine 
Nature, are infinite Realities and eſſential 
and living Principles: And may ſerve as a 
faint and imperfect Image of THIS ADORA- 
BLE AND UNSEARCHABLE MYSTE- 
RY. Now tho? theſe Views and Repreſentati- 
ons of this INEFFABLE AND INCOM- 
PREHENSIBLE MYSTER Yariſe 2a7ural:'y 
and neceſſarily from the Analg y of Things, 
ſufficiently eſtabliſhed in the preceding Pro- 
poſitions ; and without all doubt, have ſome 
real Truth in them; ſince it is certain, "_ 
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84 Philoſophical Punciples 
Relations and Modifications of Subſiſtence 
are really in intelligent Beings, in the mate- 

rial Syſtem of Things, and in particular 
Bodies: And cou'd have no other Rz/e and 
Source, but from their Paternand Architype 
in the divine Nature. Yet when apply d to 
the ſupreme Infinite, theſe Relations and 
Diſtinctions muſt be expreſs'd in Words, 
that have a quite different Senſe affix*d to 
them, by common Uſe, from what they 
ſhou'd here import And ſince the Attri. 
butes and Relations of the ſupreme Infinite, 
muſt be incomprehenſible to finite Crea- 
tures, eſpecially to Creatures, converſant 
only about low, groſs, and material Images; 
all I wou'd be underſtood to conclude trom 
this Analog y, thus raiſed to the ſupreme In- 
finite is, that Reaſon may form an analogical 
imperfect Image (and that's all it can do) of 
this  INCONCEIVABLE MYSTERY, 
which may in ſome Meaſure help thoſe 
(who have not attain'd to a more perteQ 
Guide or higher Lights) to believe the poli 
tive Relations of his own Nature, by God 
himſelf, tho' they be not able perfectly to 
comprehend or exprels- them. And if this 
poor Repreſentation of ſo PROFOUND A 
MYSTERY, ſo certaznly and FULLY re- 
veal'd in holy Writ, can, by the divine Bleſ- 
ſung, any wiſe contribute to ſettlèe and quiet 
{ſober and honeſt Minds, I ſhall have my full 
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Intention. Nothing leſs than Omnipotence, 
and Omniſctence, being ſufficient to deal with 
thoſe Who are otherwiſe diſpoſed. * 


5 Propoſition XVII 


TRHERE muſt of Neceſſity be ſome” Prin- 
cipte of Action in intelligent Beings, analo- 
gous to that of Attraction in the material 
Hſtem, and that is, the Principle of Reunion 
with the ſhpreme Infinite, by him originally 
impreſs d on their ſupreme Spirit. 
Demonſtrat. That there muſt be ſome 
Principle of Action impreſs'd on intelligent 
Beings, analogous to that of Attrafion in 
the material Cytem, is evident from the A 


nalogy of gs = the Confiftency of the 
7 


Works of the fhpreme Infinite with them- 


ſelves, the Uniformity conſpicuous in all the 


Creatures, and that the Material are but 7- 
mages and Repreſentations according to their 
reſpective Natures of the ſpreme Infinite, 
as well as of the intelligent Sy/em of Beings. 


There muſt therefore ſome great Principle 


of Uniformity run thro* both Sy//ems, that 
is, the whole Creation. Now that Attrac- 
tion, or ſomething analogous thereto, is the 
great Principle of Activity in the material 
Syſtem, has been ſufficiently demonſtrated in 
the former Part of this Treatiſe. There 
muſt of Neceſſity therefore be ſome grear 
| „„ G 3 u- 
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Principle analogous to this, in the Yy/tew of 
intelligent Beings. And that this can be no- 
thing, but that great Principle of Reunion, 
with the Author of their Being, originally 
impreſs'd on every intelligent Creature, is 
evident from hence, to wit, that the /apreme 
zufinite Being, infinitely powerful and per- 
fect, muſt neceſſarily ſubject, draw, and unite 
all intelligent Beings to himſelf, to make 
them as happy, as their reſpective Natures 
can admit. 110 at himſelf is the /o/e Object 
of their Happineſs cannot be doubted; 
there may be collateral and acceſſory Objects 
of their Happineſs, but even theſe muſt 
flow from him: But that he is the ſupreme 
Object, and the ſingle one that can adequate- 
iy ſatisfy them, has been ſhewn before: 
That therefore, to bring them to this Hap- 
pineſs, he muſt impreſs upon, or derive to 
them a Principle of Reunion with himſelf, 
is plain, becauſe this is the ſingle Mean, to 
bring them to this End; for the known 
Law of Nature obtains even here, and eve- 
ry where, to wit, that Action and Reaction 
| | zs mutual, lo that if the ſupreme Infinite 
} muſt draw them to him in Order to make 
them happy, they muſt have a Principle of 
being drawn towards him. That it muſt 
be a radical and eſſeutial Principle, is evi- 
dent alſo, becauſe this Happinels is the very 
End of their Creation, it being W in- 
1 Hinte 
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finite Perfection ſhou'd make intelligent Be- 
ings, for any leſs or any other Eud. Where- 
fore the ſupreme Infinite cou'd not make in- 
telligent Creatures, without implauting in 
their Natures, a moſt ardent Deſire, an ef- 
ſential Principle, interwoven in the Sub- 
ſtance of the ſpiritual Natures, of being re- 
united with himſelf, in order to make them 


as happy as their relative Natures. will 


admit of. Beſides, intelligent Beings (as to 
their ſpiritual Part) are Images of the f- 


preme Iuſinite by Prop. 15. In him there is 
an infinite Deſire; and Ardor of poſſeſſing 


and enjoying himſelf, and his own infinite 
Perfections, in order to render him happy; 
he himſelf. is the ſole Otgject of his own, and 
of the Felicity of all his Creatures. There 
muſt therefore be an Image of this his infi- 
nite Deſire after Happineſs in all his intelli- 
gent Creatures; and this Image can be no- 


i 


thing but this Principle of Reunion, ſince 


nothing but this can unite them with him, 
to make them happy. Laſtly, an intelligent 
Being, coming out of the Hands of iufuite 
Perfection, with an Averſion, or even In- 
difterency, to be re- united with its Author, 
the Source of its utmoſt Felicicy, is ſuch a 


Shock, and Deformity in the beautiful Aua- 


logy of Things, ſuch a Breach and Gap in 
the harmonious Uniformity, obſervable in 
all the Works of the Almighty, and that 
17115 reg G 4 | 60; 
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too, In. the nobleſt and higheſt Part of his 

Works; as is not conſiſtent with finite Wiſ⸗ 

dom and Perfection, much leſs with the „- 
remely infinite. Wiſdom of the N 
FEOT. Wherefore, Sc. q. e. d. 


Corollery 1 


2 o {. Ta, 7 


HxNoE we may diſcover the Sade of 
uta Conſcience, and of all thoſe Motions 
and Convulſions, that are raiſed in the 
Breaſts of compounded intelligent Beings, 
upon the Commiſſion and Omiſſion of certain 
Actions: Of that Comfors, Foy, and Support 
in ſome; and of that Dęfection, Dread, 
and Terror on the Minds of others; where 
no natural Cauſes can be aſſign' d. Hence 
the noble and ſublime Diſcoveries of the anti- 
ent Heathen Philoſophers, in the Principles 
of moral Vir tues, Without the Aſſiſtance of 
Revelation. Hence it is, that Srelerats can 
by no Arts, nor any Amuſements how vio- 
lent ſoever, ſtifle the Cries of a wounded 
Conſcience; and hence alſo, it is, that honeſt 
and upright Minds are ſometimes ſwallow'd 
up by a Tranquility and Peace that ſurpaſſes 
natural Underſtanding, That this Priuci- 
ple of Reunion is defaced, buried, and in 
ſome Meaſure as it were obliterated by con- 
trary Attractions, by denſuality, and the vio- 
lent Amuſements of Licentioutneſs in com- 
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pounded intelligent Beings, is no more an 
Argument againſt its eſſentially belonging to 
intelligent Beings, than the Ideoti ſin of ſome 
is an Argument againſt the Principle of Rea- 
ſon in human Nature. But, 
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Corollary IE: ci 
FROM this Principlès being ſo radically 


implanted in all the Individuals of intelli- 
gent Beings, and from the ſo very few In- 


ſtances and Remains of it, conſpicuous in 
the human Race; we may gather the infi- 
nite and univerſal Degeneracy and Corrup- 


tion of this Set of intelligent Beings, from 
their primitive and original Inſtitution. 
This Principle was moſt certainly implanted 
in their Creation, in the very Fund and 
Subſtance of their Natures, and yet there 
remains but few Footſteps, and Inſtances of 
its Being or Effects. There are indeed (as 
in the greater World) ſome /egzble Charac- 
ters, 2 Out-lines, and prominent Line- 
aments of its original Beauty, ſome magni- 
ficent Ruins, which ſhew what it had been, 
enough to demonſtrate the original Impreſ- 
fon, Beauty, and real Being, of ſuch a 
Principle, in all the Individuals of this 
Race, as is evident from the Pangs and Tor- 
tures of natural Conſtience, when it is coun- 
ter- acted. But the little Effect it has, from 
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what it was deſign'd to have, is an evident 
Corruption of this Ser of intelligent Beings. 
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HENCE we may farther diſcover the 
Force, Truth, and Univerſality of this 
wonderful Avelogy of Things ; whatever 
we diſcover of the Works of Nature, is 
from this Source, and whenever we get the 
leaſt g/ymp/e into the Manner of the divine 
Operating, we diſcover freſh Inſtances of 
this Aualggy. This Principle f Reunion 
in intelligent Beings; wonderfully analogiſe. 
with that of Altraction in the material 
World : As to the ſupreme Infinite, it may 
be very properly called his Attraction ol 
them, and as to them, tlieir central Tenden- 
17 Gravitation (ſo to ſpeak) toward him; 
and this Principle of Reunion, if attended 


to, duly cultivated, and expanded, wou 'd 
as certainly bring about the temporal and 
eternal Happineſs of all intelligent Being; 
in the /Þir:tual orld, as that of Attratts 
en brings about the comely and harmonzous 
Motions of the great Bodies of the materi 
at World. This Prancipte of Reunion 1s 
the original Source and Spring of the De. 
Fre, atore-demonſtrated to be the cardiual 
Faculty of the ſpiritual Part of intelligent 

? TL Beings. 


% 


Beings. The Principle of Reunion is the 
Root and Foundation of the Deſire, in re- 
gard to its firſt Cauſe and original Impreſſi- 
on by the /uprfeme Infinite. This Princt- 
ple of Reunion, as it is conſidered, as an in- 
finitely active, quick, and ſenſible Faculty, 
in the ſpiritual Part of compounded intelli- 
gent Beings, is the Deſire of Happmeſs'; 
as it is conſidered as a theological Virtue, it 
is Charity, and as it is conſidered as a Rule 


of Action, it is natural Conſcience. But 
the Principle of Reunion, in its whole Ex- 


tent, as it was originally impreſs'd upon, 
and quite interwoven with the intimate 
Fund and Subſtance of the ſpiritual Part 
of compounded intelligent Beings, ' is the 


Source, Origin, and Root of all theſe. 


T2 


Corollary IV. ben 122) QA 


Hzxex, the true and genuine Nature of 
moral Good and Evil, and of all the moral 


Virtues, and ſocial Duties of Life, as from 
their genuine Fountain and Source, is to be 
derived. Whatever retards, or oppoſes this 
Reunion in intelligent Beings, is to them 
moral Evil, whatever promotes or advances 
this Reunion, is to them moral Good, Be- 
tides, this Principle of Reunion duly culti- 
vated, regularly unfolded, and carefully at- 
tended to, mutt neceſſarily produce and _ 
ic 
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fect in the Soul ani ver ſal Charity; that. is, 


the Love of the ſupreme Being, and of all 
his Images in a due Subordination; and 


- Demonſtrat. By Corollary 4. Prop. 17. 
nothing but the /#preme and abſolute [aj.- 
#zte can adequately fill and ſuperabundant- 
ly ſatisfy the iufinite Deſires of intelligent 
Beings; the Deſire in intelligent Being is 
their Love, for no intelligent Being can de- 
ſire any Thing in Order to make it happy, but 
what it /oves 5 or can love any Thing, but 
what it defires. to enjoy, (Iudiſfereucè be- 
ing the middle State, and Aver ſion the e- 
qual Oppoſite, both to Love and Deſire.) 
So. that an infinite Deſire of the ſupreme 
| and 
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aud abſolute Infinite, is an ardent Love of 


that Being. But the Principle of Reunion, 
expanded, ſet at freedom, and arrived at 


its ultimate End and Center, is intirely 


the ſame with the infuite De ſire in intelli- 
gent Creatures, poſleſs'd of its ſole and pro- 
per Object, the /apreme and abſolute Infi- 
nite. Conſequently the Principle of Re- 
union, expanded, and ſet at freedom, in 
order to arrive at this Altimate End and 
Center, muſt neceſſarily beget in the Spirits 


of intelligent Creatures, this 2nfinzte Deſire 
of the ſole. and proper Object; that is, an 


infinite Love of the ſupreme Being And 
by neceſſary Conſequence, a Love of all his 
Images in Proportion to their Reſemblauce 


of him; that is, the Principle of Reunion 


when expanded, and ſet at freedom, muſt 
neceſſarily beget in the Spirits of intelli- 
gent Beings, a Love of the ſupreme Being, 
and of all his Images in a proper Subor- 
dination, according to their Rank in the 
Scale of Subſiſtences, that is Charzty. 
gere. * | 


Corollary I. 


HEN CE, Charity, or the Love of the ſu- 


 preme Being, and of all his Images in a 


proper Subordination, in its true and ge- 
nuine Nature, is not founded on Iutereſt, or 


2 -. - 


— — — 


REPS CNL AF ——— — 


- F WIEN —— — — — —— * — 


— — n 


r 


dhe. — 


— — 


7 
* 
— — — —ů— ů ——— ———ů— — — — 
* . 8 r 1 ä —— — — * , — - g N — - . —— - SS ARIA ku Hg _— 
"ny — — — 
— - 
N . * - - > (4d - * N . — n 
— _ ES: I - *» *% * 4 EW 2 (ar 2 2 a ks — — a 
FA 2 re Ts eee e 2 a CI" $ nm. antes 4 — —7 — — 
: 5 4 — — — : 4 = 
—— 2 — — — 0 3 2 * _ 2 n g — os = o = * 5 
ks — 2 | « a 9 22 * * * a — 2 — 
52 * toy 2_ _ 8 p Job 5 WR — n - — . — 
r 88 * = 
\ — 8 2 2 g . _ 2 . I : — — g — — — 1 0 
. 8 
= 


— 
2 4 — 
— 


a — 2 — — — * 
- —'- A — — — — — 


2222 2 — 727 — 2 
... ˙ — —˙ 0 


— — — —_ 
— —— — 


—— — 


—— 


— 


— — 
—_— OI 
— 


— r—_ 
* 
1 


re” 


- 
* 1 ** 


94 DPhiloſophicalPuneples = 
the Views of Rewards and  Puniſhments 
but altogether. on the abſtracted Perfec7ions 
of its Object, the ſupreme Infinite. Chart 
ty in its Origin, and as it ought to be, ac; 
cording to the true Analog y of Things, is a 
phyſical and neceſſary Conſequence of the 
Principlèe of . Reunion: It flows naturally 
from an implanted Faculty, and has for its 
Object the ſupreme Infinite, in his own in- 
dependent and eſſeutial Nature, as he is ab- 
ſolutely good and perfect, without any col- 
lateral Views or Regards. Charity is in a 
higher Degree, and in a more noble Crea- 
ture (one, to wit, endowed with freedom 
and liberty of acting) what Motion, proce- 
ding from the Principle of Gravitation, is 
in Brute- matter, or what the Teudency of 
the Planets is towards the Sun, Vis. a na- 
tural Conſequence of an implanted Princi- 
ple. This is ſo clear and ſo certain in true 
Philoſophy, that it is Matter of Aſtoniſh- 
ment to me, how it came once to be doubt- 
ed, much leſs diſputed. Henry Moor's 
Argument on this Head is as cogent and 
juſt, as any Demonſtration in Euclid or 
Apollonius, © As the Object of the Intel- 
© Jett (ſays he) is that which is ſimply 
true, and is aſſented to as ſuch, and not 
“ as true to this particular Iutellect which 
* contemplates it, ſo there is an Objett that 
* 2s ſamply Good and Lovely, and to be lov- 
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regard to'the Party loving it. 
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« ed ur ſuch, without regard to the Party 
« that thus loves it. And in anotherPlace, 
he uſes the familiar Illuſtration of Ginger- 
Bread and Mathematicks, wherein he grants 
the former may be a Spur to the latter, 


till Age and good Senſe, with the Know- 
ledge of the intrinſic Beauty and Worth of 


the latter, makes, the Student in love with 


the Study it ſelf, without any Conſideration 
of the childiſh Bait. As in natural Love, 
Perſons become often enamouted of b, 
ward Beauty, without any particular 


Knowledge of its Poſſeſſor, or its artaina- 
blenefs by them; ſo without all peradven- 


ture, infinite Perfettion, for its own inttig 
tic Pulebritude, malt be the proper Obje 


of divine Charity, without any- pare 
| t | Not that 
Intereſt, or a View to Rewards and Pu- 


niſhments, is not often the only Motive of 


divine Love : And always is a very proper 


and /audable one, when infinite Perfection 


is the Object. And in reality, it is as high 
as moſt of the /ap/ed Race of Adam, in their 


degenerate State, can riſe to. But as Things 


are in their original Natnres, were in their 
Integral, and muſt be in their reintegrated 
State. Infinite Beauty, or Perfection, witli- 
out any regard to Seff-Intereſt, or any View 


to Rewards or Puniſhments, is, was, and 
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muſt be, the proper and ſole Object of pure 
and perfeR divine Love or Charity. 


% 


Crurollary II. 


HxNck the Service, Worſhip, and Homage, 
ve owe to the ſupreme Being, is founded 
intirely upon his own original Eæcellencies, 
and Perfections, and not on his Rewards and 
Puniſhments ; there neither ever was, nor 
ever cou'd be any room for Contracts, or 
Pactious, between the ſupreme Being, and 
his intelligent Creatures, in the original 
Conſtitution of Things. He made all 
Things by theWord of his Power, and for 
bis Pleaſure they are and were created. Ju- 
finite Perfection is to be lovꝰd, admir d, 
ador d, and ſerv'd, for being infinitely per- 
fect, anteceaently, and without any regard to 
Creatures: And when Creatures are brought 
into Exiſtence, this primary Reaſon of Love, 
and Adoration ſubſiſts, and in order of Na- 
ture and Dignity is prior and preferable to 
all other Reaſons. Creation adds nothing 
eſſential to infinite Perfection, but a Circum. 
ſtauce only, which too intirely vaniſhes 
when brought into Compariſon with the 
original Beauty of the abſolute Infinite. All 
his Creatures, that act naturally, correſpond, 
and are faithful, to the greateſt Exactneſs, 
to his original Impreſſions, and his ages 

| | _ 
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ted and defign'd Ends on them. The Ce- 
leſtial Orbs, the Sun, Planets, Comets, and 
| fx'd Stars, thoſe huge unweitdy Maſſes 
of Matter, revolve in regular Periods and 
conſtant Order, by their impreſs'd Power 
of Gravitation and primitive Frame. The 
vegetable Tribes are faithful to his appoin- 
ted Seaſons. The Brute Animals, ſacredly 
| WW obey their inbred Inſtincts. Only his com- 
they at all 
" WW obey, do it for their own, not his fake, 
| Wl that is, they themſelves. are their own - 
| W 7imarte Eng, contrary to what was Demon- 
rated, Corollary 4. Prop. 17. It is true 
in the Nature of Things, it's abſolutely im- 
- I poflible, to feparate the Duty and Felicity 
„of intelligent Creatures, their Happineſs con- 
- Wl fiſting in their being in the Order of their 
o Nature, that is, of GOD 27, Author, and 
t their only Duty being faithfully to obey 
e, this Order. Yet theſe two may be conſi- 
i- Wl dered apart, and mentally abſtracted the one 
from the other: And the laſt muſt be An- 
g terior to, and in the Order of Things, muft 
- precede the former: So that when we in- 
es vert this Order, and bring in our Happi- 
1c 1%, as the ſole Motive, or the preferable 
Aotive to our Duty, we become guilty of 
d, ¶ the moſt gro/5 and blackeſt Idelatry : For he 
„who loves and worſhips the ſpreme Being. 
n- | only becauſe his one Happineſs is thereby 
ed PART II. brought 


pounded intelligent Creatures, i 
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brought about, makes himſelf and his own 
Happineſs his ultimate End, and fo places 
himfelf in the Rank and Order that belongs 
to GOD only, and himſelf becomes his own 
aol. He only can be faid truly to. Love 
GOD, with a Love undivided, and worthy 
of him, who having /oved him, as far as 
Rewards and Puniſhments will carry him, 
goes on ſtill further to l him, loſes all 
" views of thele mercenary Motives, and ſeeks 

for no Fuel to feed the celeſtial Blame, bur 
the wnexhauſtible Pulchritude, and Perfecti- 


ons of the beloved Object. 
+» Propoſition XX. 


Charity, or the pure and diſintereſted Love 


of GOD, and of all his Images in a proper 
Subordination, is the end of the Law the 
Accompliſhment of all the Graces, and the 
conſummate Perfection of Chriſtianity. + 
Demonſtrat. On theſe Two, to wit, the 
Love of GOD and our Nezghbour, hang both 
the Law and the Praphets, ſays the ADO- 
RABLE AUTHOR OF CHRISTIANITY, 
and the Apoſtle ſays, the end of the Law 1: 
Charity, if the ſupreme Being is the ulti- 
mate Object of the Felicity of all intelli- 
gent Creatures, and Charity the mean to 
attain this end, as 1s evident from the pre- 
ceding Propoſition; then is Charity the con- 
ſummate Perfection of Chriſtianity. I b 

"1 -- N whole 
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whole of Chriſtianity is nothing but Rules 
for attaining this Love, or Meaſures wheres 
by to remove the Impediments that hin- 
der this Principle of Reunion (the ſource of 
Charity) from operating, or Means to deſtroy 
the contrary Attractions which diſturb the 


tr 


natural Operation of this Principle of Re- 


union; which wou'd of it ſelf, if not ſtifled, 
oppoſed, and counteracted, neceſſarily beget 
this Divine Charity, whereby the Soul wou'd 
inſtantly be united with it's Center, and 
ultimate End, the ſupreme and abſolute In. 


; HSocholium. 

To this Doctrine of pure Love, there 
are made but two Objections which have 
any Weight or Force in them. The Pirſt 
is, that the Motives for Love and Obed;- 
exce, urged by Moſes and the Prophets, 
CHRIST and his Apoſtles, are founded on 
Rewards and Puniſhments, and that there- 
fore without Blaſphemy, we are not to of- 
ter at, or pretend to, more high and ſublime 
Motives or Principles, than the Friend of 
GOD, and the SON OF GOD, (the Stan- 
dard in their feveral Diſpenſations, of Pu- 
rity and Perfection) thought fit to preſs or 
propoſe. The plain and genuine Anſwer to 
this Objection is, that the Author of our 
Being, who loves all his Creatures better 
* that 
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than they cas love themſebves, uſes all Mo. 
tives that are honeſt, laudable, and juſt, to 
gain them; he knows perfectly the Frame 
and original Complexion of all his Creatures, 
and that in their /ap/ed State they muſt 
aſcend to Perfection by Steps and Degrees; 
and „ that ſome are to be wrought 
upon by one Motive, others by another, and 
that generally the firſt Steps are mounted 
by the Force f the Terrors of the Lord, 
before the Love of GOD is ſhed in their 
Hearts. There are Babes in CHRIST, as 
well as grown and perfect Men, and their 
4 Food (or Motives to Charity) mult beas their 
| Years and Strength are: But our SAVIOUR 
| tells us, we muſt love the LORD our GOD, 
with all our Heart, with all our Sout, with 
allour Strength, and with all our Mind, and 
if ſo, we ſhall have very little Love left behind 
for our ſelver. And his beloved Di ſcipl. 
tells us, that per fœct Love caſteth out Fear, 
and conſequently Hope, that is, Rewards and 
Puniſhments, which are true, good, and 
ſalutary Motives, tho? not the beſt. The ſe- 
cond Objection is from the impoſſibility of 
Loving or begetting Love without a Re- 
gard to Rewards or Puniſhments. But this T 
Objection ariſes from Ignorance of the true 2. 3 
Nature of this Affection of the Soul. Love At 
is the Complexion of the W Äilll or De ſires, 
as was ſhown Prop. 15. it belongs to the 
LI unin- 
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uninlighten'd Faculty of the Mind, the Will, 
and not to the enlighten'd Faculty, as the Uz- 
der ſtaudiug is, and ſo naturally, and of it ſelf. 
has no real Reſpect to Rewards or Puniſh- 
ments, which are Motives offer'd by the 
Underſtanding : We love, becauſe we will 
love without Reaſoning, or becauſe the Ob- 
ject of our Love is amiable, and not becauſe 
it will hurt or heal us. Love is blind, and be. 
longs intirely to the Will, and not to the Iu- 
tellect. But paſſing this, as perhaps too me- 
taphyſical, Lanſwer, 24ly,as we may for one 
ſingle Inſtant, and for one ſingle Act, ab- 
ſtract from a Reward, forget it, or counter- 
act it, (which no Body who knows the 
preſcindent Faculties of the Soul, and that 
Love and Rewards are eſſentally united in 
their own Natures can deny) ſo we may 
thus abſtract again, and again, and ſo in 
Infinitum, and thus beget a Habit for what 
may once be done, may for any impoſſibi- 
lity in the Nature of the thing be done 
for ever This is Demonſtration. But I. pro- 
ceed, | : | 


Propoſition XXI. 


In all intelligent Beings, there muſt be 
Faculties fitted tor all the ſeveral Ranks of 
Objects, in the Unzverſitas rerum; that is, 
lince there are evidently three Ranks of 

TR  _ Objects, 
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Objects, in the Vniver/itas rerum; to wit, 
the material Syſtem of Things, the Spiritual 
World of created Spirits, and the ſupreme 

aud abſolute Infinite. Intelligent Beings muſt 
neceſſarily be fitted with Facu#zes ſuited to 
theſe three generical Ranks of Objects. 

 Demonſtrat. This is evident from the ſe- 
veral different Mediums, which all infer the 
ſame Concluſion. 1. Intelligent Beings are 

Images of the ſupreme Infinite, who alone 
perſectly comprehends and knows himſelf and 

all his Creatures, that is, all theſe three 
generical Objects, in the Uni ver ſitas rerum. 

He has different Senſations and Perceptions 
(as far as Diver ſity can be conſiſtent with 
his infinite Simplicity) ariſing in himſelf 
from all theſe three different Objects, and 
conſequently Faculties fitted for them: 
Therefore intelligent Creatures, his Images, 
the Repreſentations of all his communica- 
ble Perfections, muſt of neceſſity have ana- 
lagous Faculties, fitted for all theſe three 
different Objects. 2. There are Relations, 
incumbent upon all intelligent Beings to- 
wards each other, and towards the ſupreme 
Inſinite; ſuch as Love, and Benevolence. 
Therefore intelligent Beings muſt be endow'd 
_ with Faculties fitted for receiving the Im- 
preſſions, and to perceive the Effects of theſe 
Relations, elſe they wou'd be in vain : And 
thele are two of the different Ranks of 
Wk | EE . | Ojects; 
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Objects; and no Body 8 intelligent 

Beings, being fitted with Faculties for the 
third; to wit, the material Syſtem of Things. 
3. As to the ſpiritual World, including the 
ſupreme and abſolute Infinite as its Head. 
The Principle of Reunion, whoſe neceſſity 
in intelligent Beings, I have now demon- 
ſtrated, makes it abſolutely neceſſary, they 
ſhou'd be provided with Faculties fit for Com- 
munication and Union with the ſupreme In- 
finite 5 elſe, they were not fuſceptible of that 
Happineſs which was the /e Eud of their 
Being. 4. That which is the apodeicticł 
Demonſtration of the Truth of this Propo- 
ſction, and at the ſame Time proves the 
Diverfity of theſe ſeveral Faculties, to be as 
real as that of the Objects is, is the manner 
after which compounded intelligent Beings 
are provided with Faculties for the ma- 
terial Syſtem of Things. Material Things 
are preſented to them only through their 
S they have a real and material 22 
ux on theſe, elſe they are not really per- 
ceiv'd ; and all real Knowledge of material 
Things is convey'd into the Underſtanding, 
through theſe Senſes: Wherefore it is evi- 
dent, compounded intelligent Beings are 
endowed with a Faculty of perceiving or 
receiving material Things, thro' their Senſes, 


which is called Perception. Next they have 
a Faculty of painting theſe Perceptions or 
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their Images when the Objects are abſent, 
and this is called Imagination, and /aſty, 
a Faculty of combining and comparing the 
real Perceptions of theſe material Things 
or their Images, and this Faculty is called 
Reaſon. And all theſe three diſtinct Ope- 
' rations belong to the rational Soul, in 
order to fit it for Communication with the 
material World. Now by the Analogy of 
Things, ſuch like and ſimilar Faculties 
muſt of neceſſity belong to the ſpiritual 
part of compounded intelligent Beings, to 
fit them for a Communication with the two 
remaining Ranks of Objects; to wit, a 
ſpiritual Perception and ſpiritual Senſes, Ima- 
gination and Onderſtanding , for the ſpiritual 
World of intelligent Beings, and divine Sen- 
ſes, Perception, Imagination and Unaer- 
e tor communicating with the f 
preme Infinite. For this Analogy will perpe- 
tually hold good and true, from the Szmpl:- 
city and Unity of the diviue Nature,; to wit, 
ſuch as the Faculties are by which we com- 
municate with the material World, ſuch 
 analtogically, and with proper Limitations, 
are thoſe by which we communicate with 
the World ot Spirits, and the ſapremelufinite. 
And as we ſee compounded intelligent Be- 
ings have bodily Senſes, which ſolely be- 
long to the material World, fo in the Ana- 
log y of Things, they muſt have Faculties 
J different 
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different and diſtin& in themſelves pecu- 
liarly fitted appropriated to the other Ob- 


ö 

ö jects in the "Unzver/itas rerum. Wherefore, 
Sn g. el d. | 

1 N ns 

b _ Corollary. I. 

1 l | 

: HENCE we may conceive the Reaſon why 
f in holy Writ, the whole Man is diſtin- 
8 guiſhed into Body, Soul and Spirit; whence 
/ comes the Diſtinction of the natural and 


0 ſpiritual, or inward Man, between the Law 
0 of the Members, and the Law of the Mind. 
a Theſe Diſtinctions and Diviſions, I fay, are 
4 eaſily conceiv'd from the foregoing Propo- 
1 ſction. For the Body and rational Soul 
* belong to this material Syſtem of Things, 


and are fitted with Faculties for communi- 
1 eating with it, and is called the outward 
e- Man; and the following it's practical Dictates 
1 in Rebellion againſt, and in Oppoſition to 
t, the Dictates of the Spirit, the inward Man- 
1 The eſſential Principle of Reunion, the Law 
h of the Mind, which is titted only for com- 
s, municating with the ſupreme Infinite: I lay, 


ch the following the practical Dictates of the 
e. firſt, in Oppoſition to the Dictates of the 
e- latter, is called in the Language of the Spi- 
e- rit, the following the Law of the Members, 
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Corollary IT. 


As there are Zhree different Principles, 
Orders, or Predicaments of Being; to wit, 
GOD the Creator of all Things, created 
Spirits, and material Bodies So there are 
aualogically, in compounded intelligent Be- 
ings, three different and diſtinct Principles, 
ae and appropriated, for communicating 
with, and enjoying theſe reſpective Objects: 
Whereof every one is endow'd with proper 
Senfes, Powers and Faculties, different and 
diſtinct from each other; that is, as the mate- 
rial Syſtem of Things, is the proper Object 
of the Senſes, and rational Soul ; and as this 
Principle is fitted with outward Senſes, Per- 
ception, Imagination, Under ſtandiug, and 
zH ; So the Principle, whereby they are fit- 
ted tocommunicate with the created ſpiritual 
World, is endowed with inward Senſes, Ima- 
gination, Underſtanding, and Will, and the 
ſupreme Spirit, or third Principle, whereby 
they are fitted to communicate with the 
ſupreme uncreated Infinite, is endowed with 
zumoſt (ſo to ſpeak) Senſes, Imagination, 
"Onderſtanding and Will; and all theſe in 
their primitive and original Conſtitution, in 
Subordination, Harmony, and Agreement, 
without Contrariety or Confuſion one witli 
another. 
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another. This Corollary is as certain as the 
Anabog y of Things is. 


Corollary III. 


HENCE we may deduce the true and ge- 
nuine Nature, and Extent, of the Degene- 
racy, Corruption and Fall of the human 
Race of intelligent Creatures, which conſiſts 
in the Confulim, Diſcord, Rebellion, and 
Contrariety of theſe different and diſtinct 
Principles one with, and againſt another; in 
. throwing off that due Subordination, $ ubje- 
tion, and proper Rank and Order, that 
was originally eſtabliſhed among theſe Fa- 
culties ; according to the Dignity of theſe 
different Objects; the Order of Nature, and 
the Analog y of Things, and following the 
practical Dichtes, and Concluſions deduced 
from theſe rebellious Faculties. That is, 
when in this anarchical and rebellious State 
of human Nature, the Faculties belong- 
ing to the material World preſume to judge 
of, and determine the Nature of the Sub- 
jects belonging to the ſupreme Spirit; take 
the Government and Adminiſtration of the 
whole Man, which properly belongs, in 
the Order of Nature, to this third Prin- 
ciple; lead the other Principles as Saves 
and Caprzves, and force them to comply 
with the practical Dictates they preſcribe, 


and 
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and deducein their uſurp'd Superiority ; and 


under this compliance, begetting and produ- 
cing phyſical and durable Effects, the whole 
Order of Nature, and the material $y//em of 
Things, ſo far as theſe phy/ical and durable 
Effects reach, becomes diſtorted, inverted, 
and corrupted. | 


Propoſition XXII. 


THe rational Soul is not that Faculty in 


compounded intelligent Beings, which in 
the Order of Nature, and the Analogy of 
Things, is appropriated for the ſpiritualWorld 
(including the ſupreme Infinite as it's Head.) 

Demonſtrat. Tho this be a neceſſary Co- 
rollary from the preceding Propoſition, yet 
fince it is of great Conſequence to true di- 
vine Knowledge, to have it's Truth eſta- 
bliſhed beyond all poſlibility of Cavi/; I 
ſhall here ſuggeſt ſome other Mediums, or 
ſet thoſe already ſuggeſted in another Li- 
mit, from whence the ſame Concluſion may 
be deduced. And 1. This is evident from 
the Nature of this Faculty, and the man- 
ner of its operating. Reaſoning is the com- 
paring, or the conſidering the congruity, or 
iucongruity of the Perceptions, ſuggeſted by 
the Senſes, or of the Ideas lodg'd in the 
Memory, or painted on the Imagination to 


one another; and Neaſon is the Faculty 
whereby 
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whereby this is perform'd. Now the Sen/es 
ſend in only the [fluxes of material Things, 
and the Imagination and Memory preſent 
only their Pictures or Images, when the 
Objects themſeves are abſent ; and here is 
all the rational Soul can do. But nothing 
of theſe belong to the ſupremeèe and increated 
Infinite, nor the ſpiritual World, 2. It 
is acknowledged by all, and every one's 
Experience demonſtrates it to him, that 
the rational Soul is fitted for communi- 
cating with the material World. Now ſince 
Body and Spirit are preciſe and proper Op- 
poſites, it wou'd be as diſſonaut and incon- 
| throw in the Analogy of Things, that the 
ame Faculty ſhou'd be the Principle of 
Communication with ' theſe two Objects fo 
widely diſtant, as that the Zye {hou'd both 
hear and ſee. It is true, it may be faid, 
that the rational Soul might have been ori- 
ginally endowed with ſuch Euergy and Ca- 
pacity, as to be fitted for communicating 
with both Worlds ; but this is meerly gratis 
Dictum, and perfectly contrary to the Ana- 
Hog y of Things; it being impoſſible to bring 
an Inſtance of Nature, where Things ſo 
widely diſtant, and preciſely oppoſite, are 
receiv'd by one and the ſame Faculty. We 
ſee in the Body, or lowelt part of the hu- 
man Compoſition that it is inſtructed with 
Organs fitted for all the poſſible W 
2 : teria 
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terial Things can act upon it. And they 
are not near ſo widely diſtant and different 
in the manner of operating, as Bodies and 
Spirits in their Natures are. 3. There is 
a Two- fold Knowledge of material Things, 
one Real, when the Thing it ſelf, and the 
real Action and Impreſſion thereof on our 
Senſes is perceiv d: The other Ideal, when 
the Image or Idea of a thing abſent in it 
ſelf; is repreſented to, and conſidered on the 


Imagination: For Inſtance, the Heat, Light, 


and chearfut Influences of the-Sun ſhining 
on us, are widely different from the view 
and Conſideration of its Image, or Idea on 


our Fancy. In the Analog y of Thin „ and 


according to the conſtant Order of Nature, 
ſuch 1 our Knowledge of ſpiritual Objects 
be; to wit, the one real, when the Objects 
make a real Impreſſion upon the appropriated 
Faculty; the other Ideal, when we frame 
4 Notion of its abſent Subſtance and Qua- 
lities. Now it is very plain, the rational 
Foul is not fitted for this firſt kind of 
Knowledge or Perception of ſpiritual Ob- 
jects, ſince a great many philoſophical and 
learned Men, who have exerciſed this Fa- 
culty in its greateſt Strength and Vigor, 


have deny'd the Exiſtence of ſuch Objects. 


4. Laſtly, That moſt certain and ſelf evi- 
den metaphyſical Axiom; to wit, that no- 
thing can be in the Underſtanding, that 


WAS 
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was: not firfl in the Senſes, is a certain 
Demonſiration, that the rational Soul is 
not the Faculty in intelligent Beings, appro- 
priated to the ſpiritual World; for every 
Body allows, that ritual Beings, as ſuch, 
can never be convey'd, through the bodily 
Senſes, to the Underſtanding. And therefore 
we muſt either be intirely depriv'd of Fa- 
culties, for communicating with /þzritual 
Beings (that is, we muſt be depriv'd of the 
only means of our ſupreme Felicity, and for 
attaining the End, for which alone we were 
created; to wit, communicating with the 
ſupreme and abſolute infinite Spirit.) Or elſe, 
we muſt be endow'd with Faculties diftin& 
from the rational Soul for that purpoſe: 
Upon all which Accounts it is evident be- 
yond the moſt remote poſſibility of doubt, 
that the rational Soul is not that Faculty in 
compounded intelligent Beings, which: in 
the Order of Nature, and the Analog y of it 
Things, is appropriated: tor the /Þiriftnal 1. 
World: But that they are endow'd with ara. 10 
tional Soul, and bodily Senſe, to communicate 
with the material World, and witha Spirit 
and divine Senſes, to communicate with the 
ſupreme Infinite. So that the mention'd me- 
taphyſical Axiom continues juſt and true, as 
it houꝰd according to the Analog y of Things. 
That as material things are convey'd to the 
rational Soul, through the $odzly Senſes, to -— 
W* a. Spiritual 
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| ſperatual Things (thoſe that relate to f 


preme Infinite) are convey'd through the 
divine Senſes, to the Spirit. q. e. d. 


Corollary I. 


- Hence, in the Analogy of Things, as the 
Light of the Sun (that noble and glorious 

Repreſentation, Image, and Vicegerent of 
the /upreme Injinite, in the material World) 
is the Medium, through which zateriul 
Things are ſeen and perceiv'd in our Syſtem, 
ſo the eſſential Light of the ſupreme Infinite 
himſelf, is the fole Medium, by and through 
which, his Nature and infinite Perfections 
are to be underſtood, and comprehended: 
And therefore, as certainly as the Sun ſends 
forth his Light on the whole material 


World without Bounds or Limits, on the 


Juſt, and on the Unjuſt; fo certainly, the 
Sun of Righteouſneſs, the Pattern and Ar- 
chitype a our material Jun, ſends forth his 
enlightening and enlivening Beams on all 
the Syſtem of created intelligent Beings ; 
and is, that Light which enlightens every 
Man that cometh into the World. | 


HENCE it is evident, that he who wou'd 


judge, determine, and purſue the practical 
Con- 
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the Nature and Properties of ritual and 


divine Things, by his Reaſon, wou'd act 


as incongruouſly, and contrary to the Ana- 


Ig of Nature, as he who wou'd taſte 
Colours (as ſuch) and look into Sounds: 
The-higheſt that this Faculty can juſtly and 
congruoully pretend to in theſe Matters, 
is from the known, certain, and experienced 
Nature, and Properties of material Things, 
(to which the rational Faculty is in ſome 
meaſure adequate) by a proper Analogy: And 
from the Viſible's being low {mages of the 
mviſible, and ſpiritual 5 to frame ſimilar, 
but imperfect Liteneſſes, and Repreſentations 
of theſe ſuperior Objects, their Natures 
and Properties, as we have endeavoured to 
do in the preceeding Propoſitious; and this 
really, and in fact, is all that Reaſon can do 
in theſe ſublime Matters. 


Corollary. III. 


HEN CE, we may diſcover the Errors and 
Impieties of Cpinoſa and Hobbes ; and the 
Miſtakes of a later Philoſopher, I mean (the 
otherwiſe ingenious) Mr. Lock. The firſt 
of theſe conſidered this univerſal Syſtem 
Things, as a kind of a Huge-brute- animal, 
actuated by a fatal, neceſſary, unintelligent, 
undeſigning Principle; without either Wiſ- 

PART II. I dom 


Concluſions of theſe Determinations, about 
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dom or Choice. The ſecond conſidered 
hymen. Nature (not 35 it really is, in ins 
preſent State of Propation and Purifica! 

a Mixture of moral and natural Good, and 


0 Ls , * * 


Evil, but) in its Aiaholical and reprobated 
Eſtate: Not as groaning under its preſent 
State of Corruption, and waiting and pant. 
ing for the glorious Liberty of the Sons and 
Children of. God 5 but as it will be in, an 
habitual copfirm'd. Eſtate of the Anarchy 
and Rehellion of its Faculties one againſt 
another. In a Word, he conſidered Human 
Nature only, as it is in the worſt o 
or aß it is lyppoſed, to be at laſtin a State of 
final Impenttence, and harden d Impiety; and 
this he took as his Original to copy after, 
and his Model, whereupon he was to frame 
his human Creature. And it muſt. be al- 
lowed he has wrought it up to the Life. 
The third Eönfader F Mop and his Facul- 


* 


ties; not indeed in their already reprobated 


and Helliſh Eſtate; but as he really now is, 
in the World, a Compoſition of moral and na- 
tural Good and Evil: And this State he has 
very fairly and juſtly repreſented ſo far as it 
goes. But then, either having no Notion, or 
at leaſt no Regard to his Higher Faculties 
(Which in natural and lapſed Man lye buried 
under the Rubbiſh of his preſent Corruptions 
and Senſuality;) nor to his regenerated, red- 
integrated and reſtabliſped E fare, (to a 
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he muſt be reſtored, before he can reach 
the Eud of his Being.) No, not ſo much 
as to conſider Man as he really is, a fall'u, 
depraved, vitiated Creature, (in which State 
his lower, his rational Faculties are impair- 
ed; his higher Faculties in ſome meaſure 
obliterated, at leaſt buried and opprefled 
by the Load of P Corruption and 
Senfuality : And all of them in a State of 
Anarchy, Rebellion, and contrariety one to 
thoſe other different real Eſtates of human 
Nature, his Accounts of its Faculties are 
lame and imper fest. His Principles when 
apply'd (by himſelf or his Diſciples) to Sub- 
to Which Faculties are appropriated, 
higher than thoſe he elicits out of the meer 
lapſed State of human Nature) of a more 
elevated Order (ſuch as Chriſtianity and its 
holy Myſteries, Faith, Grace, divine Reve- 
lation and i Inſpiration, and the Means of 
Man's Recovery) debaſe theſe into meer 
eatheniſh Morals, or human Philoſophy, and 
link the Oeconomy of the whole Wiſdom of 
the Godhead, even below the poor Contri- 


vances and barren Speculations of many of 


the gentile Sophiſts. But thoſe who fully 
nderſtand the Principles, and are convin- 


ced of the Truth of the Propoſitions, I have 


laid down, will eafily perceive the ground 
of the Errors and Miltakes of theſe three 
| „„ Serts 
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Setts of Philoſophers, and be able to an orm 
ſwer their Arguments without my being Being, 
obliged to detail them. 5 05 ag. 
Puxoſtim xxil·-· ac 
Ix the Analogy of Things, and order d 
Nature, as the material World is to univer | 
Jas Space its higheſt Limit and Boundary Ren 
ſo is the ſpiritual World to the ſupreme au... 55 
abſolute Infinite, the higheſt Limit aner, 
Boundary of all Things. Lo gy he pz 
 Demonſtrat. This is evident from Lemm 3 
1. with Prop. 9. and 17. There 1s a beau pen. 
tiful Analog y and Unitormity running thro... A 
the whole Hſtem of Creatures. The Lili, 7 
and the Created are 27 of the Fnvi/i ially a 
ble and 9186 Increated. The Syſtem d hat T. 
intelligent Beings are more exalted, more noiſy .c., 11 
ble, and more immediate Images of the /i "WK 
preme Infinite. The Analog of Things rus... ch, 
quite through the whole Sy/kem of Crer ive „ 
tures, up to their original Pattern and Ar. but ink 
chitype in the divine Nature, in a continu hat of 
ed Subordination' and Scale, according to 
their reſpective Natures. The materi 
World is an Image of the ſpiritual World, 
as the Hiritual World is of the ſuprem . 
Infinite, As infinite Space is the Locus and every © 
Boundary of the material World, ſo is the 2 
ſupreme Iuſinite, the analogical <0 the 724 
4» 29: who 


Aa a 
__— _ 


ritual and material. And as Space is fimilar. 
divine Subſtance, therefore, c. q. e. d, 


Corollary I. 


h HENCE material and ſpiritual Subſtances 
J we both of them extended; for ſince the 


material World is to univerſal Space, as 
he /pzrituat World is to the ſupreme Ju- 
nite ; and ſince both Matter and Space are 
zxtended, ſo alſo muſt ſpiritual Subſtances 
be: And the divine Ubiquity, and Omni- 
preſence, not virtually only, but ſubſtan- 
Hally and eſſentially, makes it not unlikely 
that there may be, in the dzvzne Subſtance, a 
Reſemblance of Extenſion (ſo far as a Reſem- 
blance and Similitude of Subſtances can 
reach, between a relative Infinite, ſuch as 
univerſal Space is, and the ſupreme Infinite) 
ut infinitely more pure and perfect, than 
hat of created Space is, or can be. 


10 
7 2 orollary II. 

J | | f | 
every other Quality, except in that of Eæten- 
%,; for ſince by Converſion of Ratio s, 


the material World is to the ſpiritual World, 
880 | | I 3 as 


whom they all live, move, and have their 
Being) and the Omega of all Things, Pi- 


to a ſpiritual Subſtance, ſo is that to the 
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as infinite Space is to the ſupreme Infinite; 
and ſince theſe two laſt, to wit, univperſal 
Space, and the ſupreme Infinite, are op- 
polites in every other Quality, but in; 
_ .Reſemblance of Subſtances, and that too, at 

an ab/0lutely infinite Diſtance, as is evident 
at firſt View; therefore the other iwo muſt 
be . in every other Quality but Ex 
te 


#/40n. For tho? extended Matter be divi 
ſible by being extended; yet Space is not 
actually to be divided, or one part of i 
ſeparated from another, Since it is the uni 
ver ſal Locus of, and penetrates all Bodies; 
And it is in This Senſe, that the Oppoſition 
of theſe two Qualities in Body and Spirit i 
meant here, | PLE LY 


Propoſition XXIV. 


By the Aualogy of Things, and according 
to the order of Nature, a Spirit is an ex. 
tended, penetrable, active, indiviſible, intel 
ligent Subſtance, 5 

Demonſtrat. By Def. 2. Matter is an ex. 
tended, impenetrable, paſſive, unintelligent, 
diuiſible Subſtance: And ſince by the pre: 
ceding Corollary, Matter and Spirit are in 
every other Quality oppoſite, except in that 
of Extenſion ; therefore in Place of all the 
Qualities in the Definition of Matter, put- 
ting their Oppoſites, excepting in that of 

| 7 + extended 


[ 
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extended Subſtance, (for Extenſion mult Im- 


EST EX how 


— 


8 the other Definition. To wit, 
in t 


ſtances. 


AG el BED —q— — 


' Hence, in Reſpect to their Subſtances on- 
ly, a material Subſtance is an infinitely 
condenſed or incraſſated /þ:ritual Subſtance: 
And on the other Hand, a piritual Sub- 
ſtance is an infinitely rarity'd or refin'd 
material Subſtance. As we have it in Ho- 23 
ly Writ, there is a #atural (or material) | 
Body, and there is a ſpiritual and à glori- 
fed Body. For fince Matter and Spirit 
have the Foundation of their Qualities com- 
mon to both, to wit, an extended Subſtance; 
Since all their other Qualities are the one, 
reſpectively the Oppoſite or Negative of the 
other. Since rarihing any Quality in Bo- 
dy and Spirit, is ſubtracting from its In- 
tenſion and Energy; and therefore an infi- 
| I 4 nite 
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nite RarcfaQtion of a Quality is ſubtracting 


it denen and there being no mean be- 
tween Penetrability and Impenetrability, 
between Paſſivity and Activity, Diuvifubility 


and Indiviſibility, Intelligence andUnintelli- 


e being contrary and oppoſite; there- 


ore the infinite Rarefaction of the one Qua- 


lity is the Poſition of its contrary; for tho 
the finite Subtraction of a negative Qua- 
lity (admitting no mean) puts nothing, yet 
the infinite ubtraction of ſuch a negative Qua- 
lity puts the affirmative (thus — 02 Xx — 
© = + o. but — © 0 + —o—+0) there- 
fore in Matter, ſubtracting infinitely, all its 
poſitive Qualities, or which is the ſame, 
(by the preceding Corollary) in Matter, ſub- 
tracting infinitely the negative Qualities of 
Spirit, and then a material Subſtance will 
become a ſpiritual Subſtance; but ſince an 
infinite Rarefaction of a contrary Quality 
is the ſame with an infinite Subtraction of 
that contrary Quality, and ſince the ſame 
manner of Reaſoning holds good in an in- 
finite Condenſation of the Qualities in Spirit: 
Therefore in Reſpect of their Subhſlances 
oy a material Subſtance, Gc. q. e. d. The 
Caſe in ſhort, as I conceive it, is thus: A 
. Subſtance, when infinitely conden- 
led and incraſſatæd, loſes its Qualities of 
Penetrability, Activity, Indiviſibility, and 
Iutelligence. Theſe being lock'd up, and as 


3 
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it were crampt, in this Condenſation of their 
Subſtratum (or the Subſtance in which they 

_ eſſentially inher'd,) thus inſinitely compreſs. 
The Actuality (as theMetaphy/icians ſpeak) 
of theſe ſpiritual Qualities being thus ſhut 
up and impriſon'd, tho* their Potentiality be 
not quite deſtroy'd, and thus a cra/$5, ex- 
tended, impenetrable, paſſive, diviſiblè, unin- 
 telligent Subſtance is generated, which we 
call Matter; but when this Matter thus 
form'd of a ſpiritual Subſtance, is again in- 
finitely refin'd and exalted; theſe Powers and 
Qualities are unlooſed, ſet at freedom again, 
and exert themſelves as formerly, and thus 
become what they were originally made. 
But we muſt take care not to imagine that 
any finite Subtilſation, Diviſion, Refinement, 
or Exaltation of groſs Brute-matter, can in 
any the leaſt Degree, by any finite created 
Powers whatſoever, bring it to any but an 
infinitely diſtant Approach to this State of 
Spirituality; ſince it has been demonſtrated, 
in the firſt Chapter of this Part, that no 

| Finite, how great ſoever, can be any finite 
Part of any relative Injimite how ſmall fo- 
ever: No Power leſs than his, who out of 
the very Stones cou'd raiſe (by Virtue of 

their original Porentiality) Children to A. 
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| braham, can out of material, bring ſpiritual. 
| Subſtances; or on the contrary, convert 
; theſe-into thoſe. 

155 Corol- 
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Corollary II. 


SINCE in aſcending from material Sub. 


flances, there can be no ſuch thing, by the 
Analog yy of Things, and Order of Nature, 
as a Jump or Leap, from one extreme to 


another, without _ through the inter- 


mediate Steps; and ſince in material Things, 
there are Subſtances of all Degrees of Den- 
ſity and Rarity. Earth's more denſe than 
Mater, Water than Air, Air than Ether, 
Ether than Light. So in the ſpiritual World, 


there muſt be 8 of all Degrees of Ra- 
e 


rity; the one Set and Rank more pure and 
refin'd than the other in a perpetual Scale, 
till they aſcend ſo near the /upreme Inj- 
nite, as Creatures can approach their Crea- 
tor, or Finites the abſolute Infinite. And 
by the ſame Analogy of Things, as in the 
material World, theſe ſeveral Orders of Bo- 
dies, Earth, Water, Air, Ether and Light, 
have their proper Places, Elements, and 
Centers where they reſt, and whither they 
tend, and out of which they cannot be de- 


tain'd but by Violence; fo in the ſpiritual 


World there are Centers, Spheres and Ele- 
ments of ſeveral Orders of Jpirits, the one 
more pure and refin'd than the other, (the 
more pure ſtill penetrating the leſs pure,) 
where they reſt and continue, to which, 


by 


„ 
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by their /pecifick Degree of Purity they ave 
cConfin'd, out of which they cannot be de- 
tain*d but by Violence; all in a Subordinati- 
on one to another, depending on their par- 
ticular Degrees of Purity, penetrating one 
another without Confuſion or Contrariety, 
*till they arrive as near as poſſible to the 
ſupreme Infinite, who penetrates the whole 
SJy/tem of Creatures. 


Corollary III. 
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Sick by Prop. 15. the Deſires are the 
eardinal Faculty of intelligent Beings, infi- 
nitely active and powerful, belonging to 
that Principle in them, which is appropria- 
ted to the piritual World. By theſe De- 
fires therefore, thoſe of the fame Element, 
and fame Degree of Purity, are enabled to 
- communicate one with another: But ſince 
the more pure penetrate the leſs pure; but 
not vice verſa (as is plain from Corollary 1. 
of the preceding Propoſition,) the more pure 
may penetrate the leſs pure, contrary to their 
\ Deſires; but not vice verſa, this Superio- 
rity of the more pure, over the leſs pure, 
being a neceſſary Conſequence of the greater 
Degree of Purigy and Perfection. For as in 
the material World, the Sun purifies and 


rarifies terreſtrial Bodies, the nearer they 
approach, or are brought to him: And at 
: I laſt 
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laſt converts them into his Subſtance. So in 
the · ſpiritual World, the Sun's Pattern and 
Architype, the Sun of Righteouſneſs ren- 
ders thoſe Spirits the more pure, penetra- 
ting (and as it were dezfes their intimate 


Subſtances) whoſe Elements or Region is 
neareſt him; by which they more nearly 


partake of his Nature, who penetrates the 


whole Hſtem of Beings. 
Corollary IV. 


HEN CE, ſince the ſupreme Spirit in com- 
pounded intelligent Beings is more pure (as 


being the higheſt Principle, and that Breath 
of Life, which they had immediately from 

the divine Subſtance) than the rational Soul ; 
the it penetrates the latter, and the lat. 


ter is but the Medium, and is it ſelf but 
of an intermediate Nature, between the two 
Extremes, Body and Spirit, coupling them 
together by its intermediate Subſtance : And 


in their primitive Order and Inſtitution, they 
were in a due Subordination one to ano- 


ther: The Body to the rational Soul, and 


bath to the ſupreme Spirit ; and in this 


Subordination, preſerv'd and maintain'd, and 


diligently cultivated, according to their re- 
Wills obeying. 
and approving of, and in the whole com- 


ſpective Dignity ; in the 


pound”s purſuing the practical Inferences de- 


2 duced | 
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duced in this State, did the original Recti- 
tude of theſe compounded intelligent Beings 

conſiſt. And in the Contrariety, Contradi- 

tion and Rebellion of theſe different Prin- 

ciples one againſt another, in the Ps 

obeying and approving of, and the whole 

Compounds purſuing the practical Conclu- 

ſions deduced under this State of Anarchy, 

does the Fall, Lapſe, and Degeneracy of this 

Het of intelligent Beings conſiſt. And for 

the reſtoring, rectifying and re-eſtabliſhing 

the primitive Order and State of theſe three 
Principles, to an habitual and laſting Sub- 

ordination, was the Incarnation of the di- 

vine LOGOS, and whole Oeconomy of the 

Redemption of Man. Ln 


Corollary V. 


HEN CR, the ſupreme Spirit may be dark, 
dead, and almoſt quite obliterated, as to its 
ouvert Acts (the Pranceple it felt being eſ- 
ſential to, and interwoven with the moſt in- 10 
timate Natures of all intelligent Beings,) 1A 
when the rational Soul is full of Ideas, Pic- Vi 
tures and Images of Things. And on the 
other Hand, the ſupreme Spirit may be full 
of Light, Brightneſs, ſubſtantial Knowledge, 
Joy and Peace, when the rational Soul is 
but weak, faint and languid, and almoſt 
void of all Ideas and Images; theſe being 
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4 ſepara 
the ratzonal Soul can affect the ſupreme 
Spzrit,) when the LOGOS (that eternal 


not only ſeparable, but at laſt-to be atual- 
(So far at leaſt as the Acts of 


and effential Word of God) which is quick 


and powerful, and ſharper than a two-edged 


- Sword Hall pierce, to the dividing aſunder 


the Soul and Spirit. 


 SCHOLIUM GENERALE. 


Tuus I have endeavoured to give fome 
faint and imperfect Images of the higheft and 
molt ſublime Speculations of Religion and 
its Philoſophy, in the preceding Propoſi- 
tions and Corollaries. And tho? I am very 


e far from thinking they are even juſt and 


compleat Images, and ſuch as might be 
draw from the ſame Principles, by a more 
Skilful Hand: Yet I am fully convinced, 
the Propoſitions and Corotlaries themſelves 
are true and juſt, as to their Subſtance, 


whatever may be in my Way of explain- 


ing or demonſtrating them; fo far at leaſt, 


as Reaſon can find out the Truth in ſuch. 


ſublime Myſteries, I am alſo well fatisfi- 
ed that Reaſon can with any Propriety 


or Juſtneſs apply itſelf to Objects, to 


which it is not adequate and appropriated, 
after no other Manner, but by ſuppoſing 


thoſe Objects, to which it is adequate, Ima- 
n 
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ger or Repreſentations of thoſe other Ob- 
jects, to Which it is not adequate; there be- 
ing no other poſſible way for Reaſon to find 
a Medium of its Knowledge of Objects, 
that are convey'd to the rational Under- 
ſtanding, by none of the bodily Senſes, 
(s the proper Objedts, of its Faculties ace 
And there being an abſolute Neceſſity from 
the Szmplicity and Uniformzty of the divine 
Nature, and of his manner of Operating, 
that all his Works ſhqu'd; be Reſemblances 
and, Images one of another, (more on leſs; 
perfect, according to thein reſpective Natures), 
and.alſo of himſelf, their original Pattern: 
and Architype. This manner of Reaſoping,. 
and this Medium of rational Knowledge, du- 
ly inſtituted, muſt be juſt and true, as far as 
it reaches. And thus far Reaſon can go, 
and not one ſtep further in the Know- 
ledge of ſuperior Objects; it can frame and 
form Images of theſe ſuperior Objects, from 
what it finds and certainly knows of the 
material World, to which it is in ſome 
meaſure adequate. Images I fay, not me- 
taphorical only but real and phyſical, as a 
Statue repreſents a Man, à Picture in 
Miniature, one from the Life, as a Seed 
(which is really the Plant it ſelf in little) 
does a grown Plant, or an Embryo, the adult 
Animal: This is the Boundary of Reaſon 
in theſe ſuperior Objects. And it is very 
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obſervable, that there are various Images in 


Nature, and in the intellectual Species of 


Things (fram'd upon what the Senſes have 


already convey*d into the rational Under- 


Regions, even into the Sy/tems of the fix d 
Stars. He attrat#s all the Planets and Co- 


ſtanding) of all the moſt unconceivable, 
the mk abſtruſe and ſublime Myſteries of 
Religion and its Philoſophy ; each ſuperior 
to another. Can there be a more perfect, 
noble, or lively Image in this lower World, 
of the divine Nature, Light, Benignity, 
Greatneſs, and Power required, than that 


of the Sun, in reſpect of our planetary Sy- 
ftem. His Beams ſhine, and are tranſmit- 


ted through all the planetary and cometary 


mets in our Syſtem, and is the Source of 
all their regular, uniform, and conſtant Mo- 


tions and Influences. He warms, cheers, en- 


livens, and fertiliſes all the Elements, Ve- 
getables, and Animals ; and is indeed the 


material Deity of this inferior World. Is 
there not a plain and obvious Image of the 
EVER-BLESSED-TRINITY IN UNIT, 
in every Order of Creatures ? In the three 
Dimenſions of Bodies? In Nature's never 


riſing above the Z7hird Dimenſion in her. 
regular Operations, as was ſhown in Scho- 


lium Prop. 12 ? In the three infinite Pow- 
ers of uni ver ſal Space? In the, three gene- 
rical Diviſions of Objects? Matter, created 


Spirit, 
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Spirit, and the ſupreme Infinite in the three 
Diſtinctions and #nzverſal Principles that 
comprehend the whole of material intelligent 

Beings? The Faculty, Object, and the Congru- 
ity or Incongruity between theſe ? The Pro- 
fane and Ignorant may make a jeſt of this 
ternary Chain, and aſcribe it to Chance or 
Fortune: But, the Analog y of things, and 
the regular Uniformity 1n Nature, make it e- 
vident to a Demonſtration, that it muſt have 
had its Riſe in its original Pattern and Archi- 
pe, the divine Nature. Even the eternal 
Generation of the /econd Principle in the 
Godhead, of the firſt, and the eternal Pro- 
reſſion of the third Principle from the „It 
and ſecond, comes evidently out of this an- 
alogical Ternary, when elevated to its Ori- 
gin in the divine Nature; as was ſhewn in 
Scholtum 2. Prop. 17. And the Impoſſibility 
of increaſing or. multiplying the divine and 

ſupreme Tnjmitude, even by it ſelf, ſo far as 
that it is uncapable of Increaſe, or Diminu- 

tion; as was ſhewn in Corotlary2. Prop. 12. 

pictures forth the Uuity of the-divine Na- 

ture, in theſe three Relations of the whole to 
the whole. How noble a Repreſentation in 
created Things, is the aniverſal Space of 
the drvine Ubiquity, Infnitude, and ſpiri- 
tual Nature? How lively a Picture in the iu- 
tellectual Species of things, of Creation, or 
of Gods producing the things that be, out of 
"EAST K the 
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the things that were not, is that Propoſition © Co 
demoattraed: Caro. ii ho the 
X 0= OO NO =I. or O OOO Sc. x i 
W 00 © M 8'= © '? © The  Produc- _ 


tion of a Plant from its Miniature in the 


Seed; and of an Animal from an Animalcule, 
is an aſtoniſhing Repreſentation of the Re- 
ſurrection of the Body. Theſe and many 
ſuch Reſemblances, and Images in Nature, 
in the ſenſible and viſible things, and in the 
7s, derived 
through the Senſes; might be brought to illu- 

ſtrate and confirm the greateſt Difficulties and 


intellectual Species of things 


moſt abſtruſe Myſteries of Religion, and its 
Philoſophy. So certain and univerſal 1s the 
beautiful Analogy of Things, and fo careful 
has the ind and bountiful Author of our 
Beings been, to ſupply us with Evidences in 
our oe er Faculties, and lapſed Eſtate, of 
thoſe Truths he requires us to believe and 


receive. The full and compleat Conception 


and Knowledge of which belong not but to 
our ſuperior Faculties, and to our reſtored 
and re-eſtabliſhed Eſtate. May we then 
uſe the Aſſiſtances, Reaſon, and the di. 
vane Bounty, has afforded us, (I may al- 
moſt fay, even beyond and out of their na- 
tural Order) for increaſing our Faith, cul- 
2 and eee, our ſuperior Facul- 
ties, reſcuing us out of our Degeneracy and 
- 5 _ Corrup- 
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1 of the USE of the e fir : 
, 5 Infinites. 
| $ i. FN el Pro reſſion; in. which 


1 let 4 denote the firſt, v the laſt term 
*. the Difference, # the Number of Terms, 
and ⁊ the Sum of all the Terms, which in 
| an aſcending Progreſſion are a, a+ x, 4 +2 
| 4, a + 3 &, Ge. but in a deſcending Progreſ- 
fion 4, 4 — K. 4—2 *, a —3 x, Sc. 
Having an 5 three of thele five 4, u, , , 
E. you may find the other two by help of | 
theſe two Lemma?s. 
Lem. 1.2 vat x—x but atx ,x. 
Lem. 2. C 252 t xa when it deſcends. 

I ſhall here only treat of aſcending Pro- 
greſſions, judging thoſe that deſcend as not 
properly belonging to the Arithmetick of 
Infinites. 

No in aſcending Progreſſions both # and 

D are infinite. : CD 1 
19 Therefore Corol. 1. Cv t x7 in the Caſe of 
| And Corol. 2. 22S=t vo Infinites. 
ED K 2 | Becauſe 


— * 2 2 wr 22 1 > * 
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Becauſe Infinites are not all equal, but vary 


in their Ratio's to one another, as much as fi 
nite Quantities do; therefore to avoid Con- 


fuſion, I RE © U= 0X I=1T TEE TRE 


1 ＋1 Sc. bs — WER 
So from Corol. 1- 7 => > $i he NES 


1 * 2817 8 
+ — —— — 8e. 
* A an x x 
O07 
peels r This Wen from ubſtitu- 


in x Corol. 2. 


ting the Waden of 6, 5. — 
Eranp. I. Let * = I: .chen T +2+3-+4 
* 
+586 . 


, that i is, the Sum of all 


the 450 N ee Saen in \ infonitum | 


is equal to half the Square of Infinite: And 


3 it is to be noted, that in this Caſe only 


ox iTTL . 


Examp. 2. Let x , * 1 bl 12 1 


23+3+3% Sc. —S = oo ? 
of Infinite. 

Andthus may you find the Ratio between 
the Sum of any aſcending arithmetical Pro- 
greſſion, and the Square of Infinite; and note 
that by infinite, is Salways underſtood Infinite 


in 


to the Square 


of Religion 7 733 Y 
in e or Infinite of the ſimpleſt Nature 


and loweſt Degree, I+I+I-þ1, Se. unleſs 
it be otherwiſe expreſly declared. 
I 


 Corol. oo + is the Root of a Square, 
1 01:2 WI. 

which Square isequal to the Sum of any a- 
rithmetical Progreſſion aſcendin inmnfinitum. 
Examp. Let =x 2, theno X (or an infinite 


number of }) is the Root ofa Square equal to 


the Sum of that Progreſſion, viz. 1 +3+5 


+7 Sc. 3 +4 +E ++ &e.|*, 
Corol. 2. Let a= O0 n, V=oo m. = oo 
Theſe values of 4, v, f, being ſubſtitured 7 in 


Lem. 2. will give Neu f 
= — 

Seo N n pm, or 2 = ————, and 
. 2 

wor ood 

,AS you may 


the common Difference x — 


| eaſily find from Lem. 1 f 

- You may expreſs the Sum S otherwile, for 
v — 4 | U— 4 

— by Lem. I. Therefore 

3 | * 

8 52— a> 


X 


V+ 4= -23by Lemma 2d that! is S= 


oo * —o 1 o*Xmm—nn_ 
2 — — — 


2 * 3% 
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Corol. 3. From Prop, 1. and Corol. 2. it is wil 


evident that in two arithmetical Progreſſions airy 


having the ſame common Difference æ, the \ 1 
Sum of that whoſe Terms are infinite, is to wh 
the Sum of that, whoſe Terms are finite, as Dif 
m to 1. For the Sum of the firſt, by Nu 
Corol. 2. is co *X m — #* PEW De 0 pre 
| , * the Sum of the other, by Prop. 1. P 
| is oo A K. | 23 
Corol. 4. From hence may be ſolved this the 
Problem. Any arithmetical Progreſſion bein 1 

given as 4 4 Lx, a+2x, a+3x, Go. whole tak 
terms are finite; to find another conſiſting of n 
| infinite Terms, that ſhall have the ſame Dif- RY 
F ference x, and whoſe Sum ſhall be equal to the —u 
Sum of the given Progreſſion. Solution. m "I 
—#* — 1 from Corol. 3. © ex hypotheſs. of ( 
Therefore 1 ＋ ; fo to find # and u, (o 

is an indetermin'd Problem, whoſe Solution 1 
| 8 5 2 * = | | 2 
by the known Methods n = will give you ——, 95 
1 9 972 the 
| - | Ce SE Ca bo 
„l — £2 
where e is any Number (A1) taken at ner 
Pleaſure, So then theſe Values of n qui 
and z being ſubſtituted in the Values of a and of i 
V, of Corol, 2. will give you the firſt Term 2 the 

| 22 5 | 2 — | 
= 0X > and the laſt v = * = 


and calling the common Difference , you 
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will have a Progreſſion, each of whoſe Terms 


is infinite, and whoſe Sum ſhall be equal to 


the Sum of any other arithmetical Progreſſion, 
whoſe firſt Term is finite, and the common 
Difference x; and becauſe e is an arbitrary 
Number, therefore you have as many of ſuch 
Progreſſions as you pleaſe, to anſwer the 
Problem. 
Examp. Let the given Progreſſion be 12 
 +3-+4+5 Sc. where x — 1, ſo the Sum 
thereof is o X £ (as in Ex. 1. Prop.1)now 


„ 22e 
taking e=2, you will have 2 — 2 f. Ge. 
2 5 „ 
* ＋ 1 . 
, which from the ſecond Expreſſion 
—1 


of Corol. 2. will give the Sum of tlie Series 


(0 X 5, I 00 3, 2 ＋ © 75 3 ＋ O +, Sc) 


| 2516 

l <LI = : 

oo X—=,00* X—=<* X42, which is 
2 * 2X | 


the fame with that of the given Progreſſion 
conſiſting of finite Terms. 


- Schol. The Problem may be made more ge- 
neral, and the Solution as eaſy, if it were re- 
quired, that the Sum of the Series, conſiſting 
of infinite Terms, ſhould be to that of the o- 
ther conſiſting of finite Terms in any given 
Ratio of to , for then it muſt be to find 
n and a, ſuch that 2 -, 1:7: g. 

K 4 Prop. 


: N 
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ER ON 


Prop. 2. Let all Things be as in iſ 1. I 
fup- _ 


except the laſt Term, which here we ih 
00m" „ 


4 


% 2" MM 
0, in Feluch Caſel lay $=00 ? * — 
2 
Examp. 1. Let #=2,Y=1;4=1,fo the Pro- 


greſſion will be 1, 2, 3, 4, 55 Sc. till the laſt | 


Term be oo 2,1 ſay the Sum 1+2-+3+4+5, 
Se. g = X 2=doublethe Square of In- 
finite. 

$. II. In geometrical Progreſſion, let a de- 
note the firſt, and v the laſt Term, the Ratio 
of the Terms, that of r to 5, £ the Number, 
and & the Sum of all the Terms of any geo- 


metrical Progreſſion, which will be 4, 


4 4 2 4 S" 4 Sa 


— — — — —— —_ a 


7 „ „5 „. 
Of theſe five T hings, VIS. the firſt Term a, 


* 


the laſt Term v, the Ratio of the Terms — the 


& 


number t, * "E Sum * the Terms , hav- 


ing any three, you may find the other two by 
theſe two Lemm s. 


. 1 


7 


Len. refs J 
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a 5 oe 
From Lemma 2d. it follows that &= . 
BO FS. 


755 the Progreſſion aſcends, that is, w hen 
But when the Progreſſion deſcends, that is, 
when #> s, then n Lemma II. it will 
SU—M | 
be 8 = — 

4-17 | 
Caſe 1. In deſcending Progreſſions where 
the Number of Terms are infinite, the laſt 

Term v will be So. We: 
Prop. 1. In all deſcending Progreſſions, 
whoſe Number of Terms are infinite, and firſt 
Term finite, the Sum of the Progreſſion is a 


7 
finite quantity, vis. 2 
| 719 
3 5 
Corol. 1 Let @=r, then 2 ee, 


Examp. 7, then 1-+3-F3t 


. 92 
2+ Oc. 2=—— =S 
275 
Prob. Having the firſt Term 4, and th 
2 


Ratio of the Terms 7 ofany geometrical Pro- 
greſſion deſcending in infinitum, till v = © tO 
find another Progreſſion deſcending in infini- 


tum, Whoſe firſt Term ſhall be any given * 
8 er 
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ber b, and its Sum equal to the Sum of the 
Ziven Progreſſio n 
Sol. Let m to be the Ratio of the Terms 
CF 5 
of the Progreſſion ſought; now — is the 
12 


Sum of the given a, by Prop. 1. and 


„ for the ſame reaſon — muſt be the Sum ofthe 
- „ | 
Progreſſion ſought, therefore ow the Condi- 
| T 5 M 0 ra | 


tion of the Problem ſought ==, 

| e FOE. - Foo 
(mxra—rb+sh „ 
which gives a „ Where a, 7, 6, 
b ra ; 

are given, and m may be taken at Pleaſure ; and 
ſo you haves from this Equation; and conſe- 
quently the Progreſſion ſought is found; for 
a Progreſſion is found, when you have the firſt 
Term 6, and the Ratio of the Terms m to u. 


Bd 3 Py 
— Let r = 1,$S=j, et = I; , 
I aſſume m (=6) ſo the Equation will give —_— 

4 A 1 1 „ 3 7 vaniſh 
1 g, therefore 1-+F-++++ Sc. 2 + : Bae 

8 | 
Se. g . in all 
And here it is to be noted that ſince 2 is a=r, 


taken at Pleaſure, the Problem is indetermi- 
ned, and ſo you may find as many Progreſſi- 
ons as you pleaſe, whoſe Sum ſhall be equal 
to the Sum of any given Progreſſion. 4 25 

| Hol. 


a 6 F 
7. 7 * * 5 

” -- 1 
a * 


dk Religion. 139 
Siebol. The Problem will be more general if 14 
it be required that the Sum of the given Pro- 1 


Fa ſi 
greſſion —— be to the Sum of the Progreſſi- 1 
25 P—F | 
mb | | 
on ſought ——inany given Ratio h to ę v. 
mn 
14 mb | 
— : þ: k, which gives 2 = 
P—S M—z : 
mXark+pbhs—bhr | 
- where 22 is at Plea- 
ſure, akr 


Caſe II. In aſcending Progreſſions, whoſe 
number of Terms are infinite, the laſt Term 
D will be =o Xe; but firſt I ſhall conſider 
theſe Progreſſions in which e = 1, that is, 
where the laſt Term is an infinite Number 
of Units. 


s 4 
Prop. 2. = O X—— (= ——) for 2 4 
| 1 FE 


vaniſhes, becauſe à is infinite, and v infinite. 
But here it is carefully to be obſer ved, that 
in all theſe Progreſſions it is neceſſary to make 
a=r, ſo that will be the firſt and s the ſecond 
Term of the Progreflion ; and indeed in all 
geometrical Progreſſions, there is a Conveni- 
ence of expreſſing the Ratio of the Terms by 
the two firſt Terms of the Progreſſion. i 
| is 


Phnoſophn Same - 


I 75 


go * — 

This Fang premiſed, it is evident has. — Os 

Hp tha 
| the infinitely ſmall and equal part, of whichan 2 

infinite Number gives the Sum of any geo- kin 

metrical Progreſſion . in infinitum. E , n 

x - 

Examp. I. Let r=1, s =. then — 18 J, 

1 500 ; oy „ | #7 

2, which ſhews &= oo Xx 2, that is 1+3+g+ 115 

27 + 81 Sc. = 2 .. Bo 

 Examp. 2. Let r=1 , ſo — 2 3, becz: 

— 

Ergo 2 = o X 3, that is, 1+ 2+2 8 Fe 

Se. = 3+3+3 +3 Sc. firſt, 


Problem. To find a Progreſſion, which {hall "New 
have any given Number (a) for the equal Part SI 
of which its Sum conſiſts. Solution. Let r be 
the firſt, and s the ſecond Term of the Pro- 
greſſion ſought, then (becauſe — is the e- 

Lr 


1 „ 
qual Part for every Pr ogreſſion) — =4 
which gives 2 - 

ra 


, 10 th the firſt Term f at Pleafur e, 
— L 
1 4 
the ſecond ſhall be —. 
a—1 Examp. 


—of 3 Kengion, | " - "hi 


7 To find a Progreſſion whoſe Sum 
fhall be * 2. In this Caſe 4 =2, fo ta- 
ra 

king r=T, ir wil give — = 2 which ſhews 
| a—1 
that 4 8 ofa Progreſſion, whoſe firſt Term 
18 1, and ſecond Term is 2 = oo 2, or 1 fo 

4-9 Sc. = Dt 2 Sc. 
Secholium. Becauſe r is taken at Pleaſure, 
therefore you may find as many Progreſſions 
as-you pleaſe, whoſe Sums ſhall be all equal, 

becauſe each of them is = oo. x 4. 
Prob. 2. Having any Progreſſion aſcend- 
ing, to find another whoſe Sum {hall be equal 
to the Sum of the given one. Let „ be the 
firſt, the ſecond Term of the given Progreſ- 
| ſion ; and n the firſt, 1 the ſecond Term of 
FL 


is the 


the Progreſſion fought, then o X = 
Lo free FP 
un 


[0 


Sum of os given one, and o N is the 
wm 


Sum of the Progreſſion ſought, Ergo o N 


* 


F. 72 | 7 
Or —= —which gives UY=—— may 
r — o 


be taken at Pleaſure, and ſo you have 2. 
Schol. 
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 Schol. 80 may you ande Progreſſion, whoſe 
Sum {hall be to the Sum of the aa, in 

; 
any siven Ratio h to 5 for "Fwy — : 
M—1 r 
[1 101 NE e 
lb. ſo thats = — — 
* * 


5. III. Before I procccchte libr Propiitlings 
ic will be neceſſary to ſubjoin ſome Things, | 


which were omitted inh1. concerning arith- 


metical Progreſſion, and Which ſhould Have 


immediately r ) 2: 
Lemma. S=00 8 


Prop. 11066 Is 


2 * 


Prob. Having the common Difference 4, and 
the laſt Term Þ= O N I of any arithmetical 


Progreffion aſcending in infinitum; to find a- 
nother arithmetical Progreſſion, whoſe Sum 
{hall be equal to the Sum of the given one. 
Let e be the common Difference, oo x the 
laſt, and y the Sum of all the Terms of the 
un 
Progreſſion ſought; then 9 oe — te 
on 06” 
* 
Prop. 2. of I. Now becauſez=co* X- is the 
„ 


Sum of the given Progreſſion, therefore 2 
1 the 


hen es x1: ;by 


Cs »„! 8 | 
the Condition ofthe Problem ——=—loe=x 


4 2 A2 ze 
7 ; you may take # at Pleaſure, and ſo you 
have e and conſequentlytheProgreffionſought. 
_ Examp. 1. Let the given Progreſſion ber, 
2, 3, 4, J, Sc. to o I, where l, ſo eu 
u; calling »=2, you have e=4 for the com- 
mon Difference of the Progreſſion ſought, 
Vis, 1, 5, 9, 13, Sc tooo X 2. I ſay then that 
the Sums of theſe two Progreſſions are equal. 
| e | 

Coro. N ſo taking e at pleaſure you 
have u, as in the former Example, if you call 
e, 2, then-z—4/2, ſo the Progreſſion ſought is, 
I, 3, 5, 7, Sc. too Xx 2, whoſe Sum ſhall 
be equal to 1-+2-+3-+5+6 Gc. to o X 1. 
So that in ſolving this Problem, you may ei- 
ther make the common Difference, or the infi- 
nitely ſmall: Part (z) of the laſt Term, what 
you pleaſe ; and becauſe one of the two may 

be taken at Pleaſure, therefore the Problem 15 
indetermined, and conſequently you may find 
as many Progreſſions as you pleaſe, whoſe 
Sums ſhall each of them be equal to the Sum 
of the given Progreſſion. | "Ie 
Scholium. inthe fame Manner you may find 
as many Progreſſions as you pleaſe, the Sum 
of each of which ſhall be to the Sum of the gi- 
ven one in any given Ratio of & to ; for then 
1 1 


— 


Progreſſion, to find another that ſhal 


SD, e 15 e 
Ss RE Pn is 
7 * £ W453 ru 
N 
ce I 
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a6 + VV 
: b which gives 4e hæ #*; ſo that 


2 1 f ; b P 
of theſe two (e, ) taking one at Pleaſure; 


you have the other from this Equation: 
Problem. 2. Having the Sum o Xx q of any 
4 a 
iven common Difference e, and whoſe Sum 
ſhall be equal to the given Sum. Let oo x he 


the laſt Term ofthe Progreſſion ſought, then 
2 * 2 * f 


its Sum wil be=co - therefore by the 


26 „ 
Condition of the Problem . ſo that 2 


4 2eq: but, e and are given, therefore à is 
known. CCF 
Examp. Let l, it is requir'd to find a Pro- 
greſſion whole Difference ſhall be 1, and its 
Sum . XI or the Square of infinite; now 
becauſe 9 — 1, and e= 1, therefore #z—=4/ 2, 


ſo that o Xx / 2 ſhall be the laſt Termofa Pro- 


greſſion 1, 2, 3, 4, 5, 6, 7, Sc. whoſe Sum 
hall be *; but by Examp. 2d. of Prop 1. 
of F 1. if x =, and v &, then the Sum 


S S õ, Ergo 1423-45 Sc. to o N 


„ 2=1+12+2-+-22 Sc. to co X1. 


Examp. 2. Let 2, and e=2, then 2 = 


Vn, ſo that a Progreſſion whoſe common Dif- 
: 1 7. ference 


nets £4" Wia a * * 
N F e > OI FN 
R r 
4 * + 9 N 
* 1 


ference is 2, and laſt Term o x V ſhall have 
its Sum S Xx by ex. 1. pr. 1.) 12+ , 
3-+4+5 Se to o = 
„ * exe 
V. Lemma == e=I-þe r + — 
N 5 
X rie X e-+1 X e-2 X#3Þe Xe+1 Xe+2 
3 4 „ 0 Tt — 
Xe Z X##eX e+LEX e+2X e+3Xe+4 
4 4 b1— 8$Xg X49 
N Ge. | | N 
Let us now conſider the various Progreſſions 
that will ariſe out of this Series, and what rela- 
tion they have to infinite in general or o 1, 
and that I may proceed diſtinctly, I will re- 
ſolve it into here Caſes, beginning at the 
ſimpleſt, where r =, and ſo proceed gradually 
to r—=2, g, Sc. And where the Series is 
neither in an arithmetical nor yet in a geo- 
metrical Progreſſion, I ſhall endeavour to diſ- 
cover according to what increaſe the Progreſ- 
ſion goes on; tho' in general that is plain e- 
nough from the Lemma of J 5. 

CASE T. Let T=, which contains an infi- 
nite Number of other Caſes, according tothe 
different Values ofe, the Progreſſion Whereof 
I ſhall ſhew in the following Articles. 

Artic. 1. (e=1.) — =1-+1-+1t-þ1 Se. 

1—1 
Sc Nr Fan IL L Artic, 
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Artic. 2. (e=2) _— =1-+2+3+ 
| nn: | N Ft 
. 
Artic. 3. 6223) 2 = I+3 — 6 — 
2—1 e 


1 
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Artic. 4. (e =4) ==4 =1 + 4 + 10 


＋ 20 Sc. = O04 

No you are to obſerve that the Termsof a- 
ny one oftheſe Progreſſions are made up of the 
Sum of the Terms of the Progreſſion next pre- 
ceeding; for Inſtance, the third Term of the 
Progreſſion o vig. 6, is the Sum of the three 
firſt Terms of the Progreſs—o *; in like Man- 
ner the fourth Term (20) of Progreſſi- 
on in Article fourth is the Sum of the 
four firſt Terms in the Progreſſion of Art. 
5d. and the 7th Term of Art. zd. is the 
Sum of the ſeven firſt Terms in Art. 2d. 
It is to be obſerved likewiſe, that the 
Terms of Art. zd. are triangular Numbers, 
ſince they are the Sums of the natural Num- 
bers of Art. 24. and conſequently the Sum 


of the triangular Progreſhon continued in 


znfinitum, is equal to the Cube of Infinite. 
Caſe ad. r=2. | 
Art. 
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* 


— 
. 
o 


of Religion. 
Art. 1. , then —— =1+2 +4 

3 12 . 
C 5 
Ari. 2. e=2y then — 2 2 =1+4+12 
＋ 32, Ge: = a X4- '. 45 

| | I | 1 
Art. g.e=3, then 213 + 6 +24 
＋ do, Sc. = X 8. „ 
Art. 4. e=4, then + = I-+8 + 40 


1— 2 
＋ 160, Sc. = eo 4X 16. „ 
Note, That the Terms of Art. 1ſt. are in 
a geometrical Progreſſion in the Ratio of 1 
o - | 5 
AN it is obſervable, that the Terms of any 
following Article are made by the Multiplica- 
tion of the Terms of Art. iſt. into the * 
tive Terms of that Article in Caſe 1. where 
e has the ſame Value. For Inſtance, the third 
Term of Article 2 is the Product of the third 
Term of Artic. 1. into the third Term of 
Artic. 2, of Caſe 1. and the fourth Term (Vi. 
160) is the Product of the fourth Term (v. 
8.) of Artic. 2. into the 4th Term (vi. 20) 
of Artic. th. Caſe 1ſt. And univerſally, let 
A denote any Term in any Artic. of Caſe 1. 
B any Term in Artic. 1ſt of Caſe 2d. And C 


any Term in any of the following Articles of 
L. 2 ; Ca/e 


1 
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Caſe 2d. I ſay C=A B, taking A BC in the 
fame Order 2. e. if C be the 57h Term, then 
Aand B muſt allo be the 5th Terms of their 
Progreſſions, and whatever Value (e) has in 
the Progreſſion of which C is the Term, it 
muſt have the lame in that Progreſſion where 
A is the Term. Examp. To find the 7th 
Term of Artic. 3. of Caſe 2. Here C de- 
notes the 7th Term of a Progreſſion in which 
g: This ſhews that A is the 7th Term of 
Artic. 3. Caſe 1ſt, which multiplied into the 
7th Term B of Artic. 1, Caſe 2d will give C 
the Term ſought. | 
Caſe 3d. r—3 | 
1 


: Ne” 
Art. a. e=2, then I 3 = af eve 
+ 108, Se. N . 8 73 4 

I 

270, Ge. = 0 K . | = 
A 5 : 7 — 
-þ 540, Sc. = 004 X | be 1 
Note, the firſt Series is a geometrical Pro- Nee 


greſſion going on in the Ratio of 1 to 3. And 


—]—— — — —ͤ—8 —ññ — — * 
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the following Progreſſions are made out of 
this firſt, with the reſpective ones of thoſe in 
Gafe 1ſt in all Relpecks as thoſe of C 2H 
already explain'd: For let A be any Term in 
any Artic. of Caſe 1. Ba Term of the ſame 
Order (with A) in Artic. I. Cafe 3. and. C 
a Term of the ſame Order in any of the 
ce has the ſame Value in 4 that it has in C. 
And ſo it is for all the ſucceeding Caſes in 
inſinitum The firſt Series of any Caſe, x 
(vir. where e=1) is always a geometrical 
Progreſſion in the Ratio of 1 tor, the fol- 
lowing Progreſſions are made by the Multi- 
plication of the Terms of this firſt Series in- 
to the reſpective Terms of thoſe in Caſe 1. 
as has been ſhewn in Ca/e 1 and 2d. 


* 1 — . 


Scholium. To have the firſt Progreſſion of 


every Caſe, let e , then — l Tru 
en $97 
But I Irre. Sc. O X 3 


7—1 

892 = , 7 — 

2 * C. 
Es. 

Brroxꝝ I conclude this Subject, it will 
be neceſſary to remove a very obvious and 
material Objection, vi. how it comes t= paſs 
that the Sum of the natura! Numbers 1 + 2 
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—— — 


413745, &c. ſhould be equal 1 to 2- or 


half the Square of Infinite, as it ors by 
Ex. 1. of Prop. 1. of 8 1. And yet the 
fame Sum i is o or the whole Square of 
Infinite, as appears by Art. 24. of Caſe 1. of 
the laſt Lemma. This ſeeming Contradiction 
may be reconciled, if we ſuppoſe oo x 1 to 
be the laſt Term in the Progreſſion of Ex. 
1. Prop. I. $1. which will make the Sum 
=; A and o Xv2 to be the laſt Term in the 
Progreſſion of Art. 24. of Caſe 1. of the 
laſt Lemma; for that will make the Sum of 
the Prog reſſion — = oo*, as appears by Ex. 1. 
of Prob. 2. 3. 80 that tho? it be the ſame 
Frogreſſion going on in infinitum, yet the 
m—_— Son to a greater Infinite, Vzz. oo x 
42 than the other which ends at oo X 1. 
Bur the plain way of reconciling the Matter 
depends on thecommon Rules of Es 


tion. +243 +4+5 Se. ===2 ==> 


x = tn! —=ITI +1 ets and 


therefore 1 4445 Sc. = 
+1 Sc. XIT1T1T1 T1 Sc. 


171T＋I 


LE us now make an actual Multiplicati- 


EY 


on of ſix Terms only, thus 
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1＋I＋I＋I＋ II 26 © 00 
11 iT, .; 


A. III EIB. 
IIe 
II -I - II- 
be. ITI TI Ir 
os 0 1+I +H-+-H-+-. 1 
C.1i+1+1+1+1+H HD. 


12+34-4+5+5+5+4+3+2+1 


| From the Procels it is evident, that add- 
ing the ſeveral Columns, their Sums make 
I, 2, 3, 4, 5, 6. which is the greateſt, vi. B 
C(from which they deſcend in the ſame Or- 
der to D) and this BC is always the Number 
of Units in each Factor; ſo that if the Number 
of Units, multiplied into it ſelf, had been 1000, 
then BC the laſt Term of the Progreſſion aſ- 
cending from A would have been 1000 ; and 
conſequently if the Number of Units, multi- 
plied into it ſelf, had been o X 1, then BC 
the laſt Term of the Progreſſion would have 
been oo X 1. Now the Progreſſion deſcends 
from BC to D in the ſame Order as it 
aſcends from A to BC; but ABC is the 
Sum of the Progreſſion 1, 2, 3, 4,5, 6, Sc. 
ending at BCS XI; and this Sum AB 
is but half the Product (of which BCD 
is the other) that is to ſay, half the Square 
of Infinite: Thus you ſee that the Proceſs 
1 L 4 of 


[ 

| 

| , 
| 

| | 


_ et ZX=x, NL, 


= * * * . ; 
« 
; . 
; 
— 
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of Art. 2. of Caſe 1. agrees exactly with 


that of Prop. 1. of 1. only that of Art. 2. 


Cale 1. gives you the Progreſſion twice over, 
and ſo makes it double of what it is in Ex. 1. 
_ N . : 

Schol. From this Solution it appears that 
the Sum of the Progreſſion in Art. 3. Caſe 1. 


wiz. 1+2+3+6+10Þ+21, Sc. is not pre- 


ciſely cas or the Cube of Infinite for 1 


1Þ1+1 Tc. x Ii 


a v0 "SA AEST b : | = | 
" $ VI. The Arithmetick of Infinites appli 


ed to Quadratures of 
ny of the Hyper- 
bola's, whoſe Aſym- 
ptots are AC, AH, 


and the Equation 
comprehending all ę 
the Hyperbola's »_ 


By the commo Bay | 
Methods, CAKLD . Ne 


1 —1 


 Corod. I. Let * . then CAKLD= 


I 7 


ud HAGL F 


2—1 

Caſe 1. Let. al, ſo the Equation will be y: 
il for the common ee, in which 

CAK LD. | 


1 | 7 88 


And likewiſe HACLF in Lora ns: 


— — 


I + +1, Sc. = N 1. From whence 
it appears, that the Area of the Apollonian 


Hyperbola is infinite both ways. 
aſe. 2. Let u—2; loyx* =1 detines the next 


Hyperbola in which CAKLD = =—= r 
2＋4＋8 7 16, Sc. = 0 X 2. 
Caſe general. If you reſolve - into aSeries, 


you will have CAKLD— — 1 * 4. 


— 


＋ A EA u, Sc. and Baltes the Terms of 
this Series are ina geometrical Progreſſion ak 


—— (fuppoling #<1( in the Ratio of 1 to 


u, there- 
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#, therefore by Prop. 2. f. 2. the Sum thereof SP 
muſt be 1 + # + * a + #4 +25, Sc. H. 


= X Ir 0 


N | N nu | : | 
Now becauſe l 7 ther efor SI. 18 = 53 


therefore in all theſe Hyperbola's (in which 
n 1) the Area CAK LD will be an infinite 
Number of equal Parts, each of which (vi. 


— is greater than 1. And hence is under- 
ſtood the meaning of the Geometers, who call 
theſe Spaces greater than infinite, that is, 
greater than oo X I or infinite in general. 

Corol. 2. In all the Hyperbola's (except the 
Apollonian) the infinite Area CAKLD (adja- 
cent to the Aſymptote AC) is equal to an infi- Ic 
nite Number of the finite Area HAG LF) adja- Z= 
cent to the Aſymptote A) in the ſame Hy- Are 


perbola. 5. | whi 
Demonſtration. CARL D oo X ———by the 2 
| 5 give 


general Caſe, but HAGLF=—— by Corel. | 
1. $6. Therefore . N 
SCAKLD= x HAGLFC 9.E.D. 
© Problem. Let oo X e be the infinite Area 
CAKLD of any given Hyperbola, it is requi- M 


red to find another Hyperbola, whoſe infinite 
2 Space 


] 
, 


2 


* 


ed CO 
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Space ſhall be to the Space (o xe) ofthe given 
Hyperbola in any given Ratio, as of p to 1. Sol. 


Let y = 1. be the Equation of the Hyper- 
bola ſought, then by the general Caſe foregoing 


4 | 1 | 
its Area is o X N therefore by the Con- 


. | | XZ * 0 | 2 
dition of the Problem, ——. :: P. I; which 


EE. 


. | 
will give 2 = -{o that yl // — x 


— 


is the Equation to the Hyperbola ſought; but 


p and e are given Numbers, and therefore this 


is a known Equation, and conſequently the 


eee defined by it is alſo known 


xamp. To find an Hyperbola whoſe Area 
ſhall be to that of the A pollonian, as 3 to 1. 
Now the Apollonian is = oo x I ſo e i, and 
—3, Ergo the Equation is y x , whoſe 
Area by the general Caſe foregoing is ο X 3, 


| which is triple of the Apollonian. 


Prob. 2 To find an Hyperbola, whele inter- 


minated Space AK LF ſhall be equal to any 


given Number(@)lety x define the Hyper- 
bola ſought, where 2 < 1, then ZAGLF — 


— putting y =( L= GA.) by Corel. 


of QF 6. and becauſe AGLK—1, therefore it 
will be HAGLF — AGLK (=HKLE) = 


7 
2—1 


— I. Therefore by the Condition of the 
Problem 
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Problem = I. which gives 7 = Ia: 
fo the Equation to the Hyperbola ſought is 


. 


W 7 
Let (as before) A C, C| | 

A Hbe the Aſymptotes 
of any Hyperboia DL 
Fdefined by this Equa- | 

tion yx"= I, in which Ep 
the Abſeiſſa A R | 
and Ordinate KL = y, AT 
and x is ſuppos'd either ä 
equal to, or greater than Unity. 1* It appears 
that in all Hyperbola's the interminate Space 
CAKL Dis infinite, and the interminate Space 
HAG LF (except in the Hpollonian where 2 
= 1) is finite. 2. In every Hyperbola, one 
part of it continually approaches nearer and 
nearer to the Aſymptote A C, and the other 
part continually nearer to the other Aſymp- 
tote A ZZ; that is, L meets with AC at a 
Point infinitely diſtant from, and LH meets 
with A H at a Point infinitely diſtant from A, 
- 3*. Intwo different © M 
Hyperbola's LF, dl 
V if we ſuppoſe to be 
greater in the Equati-ꝰ 
on of 4 AV than it is in9 2 —_ 
the Equation of DLF, | 
then L D ſhall meet q 

ſooner with 4 C than 


4 
> 
I?” 
. 
£ 
53 
Py 
= 
1 
45 
0 
PEE 
5 
85 
$ 
by 
$ 
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* 
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14 with à c, but L, ſhall be longer in meet- 
ing with A H than F with 2 h. Therefore 
ſince theſe Meetings are at infinite Diſtance 
from Aand a, it foffows neceflarily that theſe 
infinite Diſtances muſt be one greater than 
another, viz.ac < A C, and ah > AA,; 
and in the fame Hyperbola AC < A 7 and 
ac <a h, except the Apollonian in which A 


e 
Therefore it muſt needs contribute very 
much to the right underſtanding the Scope of 


the foregoingQuadratures of theſe interminate 


hyperbolick Spaces, if we can. determine the 


Length between the Centre A or 4 and the 
Point of Concourſe of either Part of the Hy- 
perbola, with that Aſymptote to which it ap- 
proaches. 5 
Problem 3. To find the Point Cwhere LD 
meets with the Aſymptote AC, and the Point 
H where L F meets with the Aſymptote 4 
H, for any Hyperbola DLE, whole Equa- 
tion y 72 — 1 is given. | 
Solution. It is evident that the Ordinates LX 


(= =—) increaſeas the Abſciſſa s. Ax ( 


x) decreaſe, ſo the laſt Ordinate muſt co- incide 
with the Aſymptote A C, in which Caſe the 


Abſciſſa x =o = 1 —1. Therefore A C 


1 


| 
= „ 0 A. 1. 

r ä 

Examp. 1. To find A in the common Hy- 
pervola 


4 —— — fig Oo — 


* . 
. © 
46 thy 's ad fed · 
k 8 — — - r — — — 
— v ku _— „% ant 
ͤĩ5ék«0 ⁰⁰y A THE 
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perbola y = - Becauſe in this #=1, therefore 


AC =— —=(by Art. 1. of 5) 141-11, 


Sc. So X 1. : | 
Examp. 2. To find AC in the Hyperbola 


whoſe Equations y == Becauſe in this » 


| = 2, therefore from the general Solution 4 C 


| =— 2 =12-+3--4+5+6, Ce. = 
= That is, A C is an infinite Number of 2 © 
equal Parts, each of which is o : So that 4 = 
Oln this is an infinite Number of equal Parts, Bu 
each of which is + AC in the common Hy- Prog 
perbola. 5 88 | in the 
Schol. If we could give the preciſe Sum of fore c 
the Series in Art. 3, 4, Sc. of Ca/e 1. of h 5, 4 
we ſhould then have A C for all the other teger: 
Hyperbola's ; but that is not eaſily to be done, 65 5 
as is declared in the Scholium at the End of i 
$ 5. Only this much we ſee (by Ca/e 4. of 9 inthe 
5.) That A C increaſes as the Powers of o 2 
whoſe Exponents are 2. So in the Hyperbola 5 
* — J is as oo; in the Hyperbola y — then . 
„ 1 : TH = a mea 
2 is as o in the Hyper Olay = p 4 3 


C is oo 3; and ſo on. Part. 


_ of Religion, I59 


Part. 2d, To find AH when LF meets 
with its Aſymptote AH. Here we muſt con- 
ſider GL () as the Ordinate, and AG ( 
9) as the Abſciſſa. Now when GL becomes 
A , then y=o. But univerſally & L (S) 


„ 
= == therefore AH —— 
512 | | „ 1 — 1 


put — e, and then by Lem. of <5. AH= 


PET OT mower 
nyt © == Top = + = 


1—1 3 
e +2, e Nei Ke Ne. 22 Oc. 
, — 4 | 


But fince wecannot a ſſign the Sum oftheſe 


Progreſſions, therefore this Series is of no Uſe 


in the Solution of the Problem. We ſhall there- 
fore conſider the Problem (as to the finding 
A H) under two Caſes, firſt when is an In- 
teger, and ſecondly when it is a Fraction. 
aſe 1. When x is an Integer. So if #=1 (as 
I 
1—1 
= I-+I-+1, Sc. = XK 1 AC. If n, 
| then HI l . N i 


a mean proportional between 1 and infinite. 


in the common Hyperbola)then AH(= 


5 | I * 
If » =3,then AHA ==; = = 


I —I Pe 


3/ oo 


N ITS 
* 
. n 
A 
4 
: 2 
.* 
4 4 
« 
Fa 
#! 
j? 
! 
50 
4 
1 
. 
1 
4 
1 
1 
* 
x 
: ? 
3 
1 
1 
N 
| 
| 
| 
; 1 
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J X.I is the firſt of two mean Proportionals ra 


between 1 and Infinite. And univerſally if be- > 
tween I and Infinite there be ſuppoſed as many MW — — 
mean Proportionalsas there are Units in ai, 1 


| | LS - x PCT 2 mean 
| then AH (= ==—= v—=/ o x 1) Wort! 
l FC bers t 

ſhall be the firſt of theſe Means. I nite, i 


Caſe 24. When & is a Fraftion, ſuppoſe not b 
i= but &< 4, becauſe wealwaysſuppoſe#<r "_ 


exeept in the Apollonian where 2 . So then | eſteen 
: 4 1. OC 


P P 
. 1114 


— 


Carol. From both theſe Caſes it is evident, 
that the greater Number we ſuppoſeè to be, ſo 8 
much the ſooner will. LF meet with AH: tor Num 


| the greater we ſuppoſe x to be, ſo much the leſs 
will = or (Zy be; but (or £) is the Expo- ks. 
TE 185 75 oF 1 So tha 
nent pry (or o which gives the Value nor in 


of AH. Ergo the greater that A is, the WW conſec 
ſhorter will AH be. 9. E. D. ly an! 
ä 2 Schol M PA 


- 
A — 0 
* e * WO" IIOP * — 
. . 
„ . 
Va bY 4 8 fm. 
* 4 . 5 % 
7 : * 5 I — 
h F 27 
7 


= 


— 


Sebel Sincei In all Hyperboly AE Loud: 


1—1 2 


BEE qo; 


„ 


4 8 
mean Proportional between 1 and oo X1 it is 


worth the while to conſider what ſort of Num- 


18 theſe means are, vi. whether they be fi- 


te, infinite, or neither. It is certain they can- 


= e finite, for then it would follow that the 
Square of a finite Number ſhould be infinite 
which is abſurd. Nor can they be properly 
eſteemed infinite, for the equal part of ſuc 
an Infinite muſt be 1 divided by ſuch a mean. 


Demon. Let @ denote that equal part, then 
p 2 
0 X Y 60 15 which * Wn prays 


2E D. (Ex N oo X 1or a mean between 


I 

F and infinite muſt be oo x. — or an infinite 
| 5 

N umber of equal Parts, each of which is 


* oo 
or t divided by the mean between 1 and o o XI 


1 
So that this ual part —— is neither 
thi equal p 5 2 finite 


nor infinitely ſmall, nor infinitely great, and 


conſequently the mean / X is not proper- 
iy an infinite Number. And hence we ſee that 
PART II. M | | there 


= Vii =vo X XI 12 is hw 


— L . i i FI WL -* — =o — 
„„ NP | l 


ou YI ES WA pI | 


; 


+ I PhiloGyHical 
— ages — nr Sams 
= neither finite nor infinite, but betweenboth, 
Ex. 1 n * XI where 2277 , ſo XI 


N =1+ 1+! . LIE EA Gee. ic Num. 
. | bi 1993909 +$HOKRTO! | 
ber Ackhen Bait ühfmte: And 75 all the 


means between Alund een are neither f. 
nite nor infinite. 115.0 

»Thave birhertb bonſiderdonly chooſe Calbsin in 
whicls a r; let us now ſee what would 
be the Refult if we:fuppoſe u==0:Trivevident 
then that the generatEquation,v1&.yax%=1 to 
all Hype Sal ba s would in this Cake beiy=1, - 
that the Hyperbola's will in chisCafod 
rate into a ftrait Line F, = i. 


parallel to HBW confider- 
it as the ſimpleſt Hyper- 
5 let us confider at what | 
diſtance i It will meet with, its A F 
Ae £6.70 — > oo e eig 8 


Aſymptotes. Now abe hf = —_— b 


the So of part-: of. Prob. 3.) when x So, but 
#—=09 by Suppoſition: Ergo, be x what it will, 
XoZ—=lI,' Ergo, Ai 2. From. the Solution 
of 70 2. * Prob. 3. we have found that 


4 H — — in this Caſe will give 


t ; = . that is AH= Sj © 
14 = 
Co- 


or che infinite Power of infinire,” 


—_— 60 Geri ing Foe: agan Fir. 


perbola, it gan have but o A1 ge ViS. 
A. „Who deren e W His at greater 
Diſtance, from; 4 tha any her Hyperbola 
whatlogyer,.. 4 ; 

Carol. 2. A llt he H Hyper ae m=r WHR 
A ec are AC, AH muſt interſect . 


the greater # is, ſo much the mote t they 


bead towards AA an recede from D and 


as they all interſect DF, ſo they all interſect 
one another in one Tel onlyz! and after the 
Interſection, that, in which & is greateſt, ſtill 
falls loweſt or approaches neareſt to AH. 

2 15588 ſuppoſe u infinitely great, 1. 


1 —— gn the Hyperbola. will be a ſtrait 


Ling 5 to the Aſymptote AG: e 

Sec. 7. We have now finiſhed this Buſineſs 
of ctheHynerboll? s which has afforded us a new 
Speculation of N umbers, 7. of TycH as are 
neither finite nor infinite, 2 Rich deſerves to 
be confider'd better than either my Time or 
my Capacity will permit. However, I ſhatl 
here ſet down a few thoughts about them, 


till T have more leifure to profecute them. 


Firſt then, todiſtinguiſh them from finite 
and infinite, fſhallcallthem 8 Ip 


bers, and denote them by this 81 


29. I ndefinite N umbers I Kuppel of. to bei inter- 


mediate Numbers lying between finite and in- 
finite For as we do not deſcend from 1 1 too. 


M 2 at 
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— 2 — 88 = — EL 
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at one Step, but muſt paſs through an infinite 
Series of Fractions, 2, J, 4 +, Se. 8ö it is 
impoſſible that in aſcending from 1 to o, we 
ſhould paſs immediately from finite to infinite; 
therefore theSteps between theſe two are inde- 


finite Numbers; thus before we arrive from 1 


to co 1, we muff come at eo l. and before we 


comeatv/oo I we muſt firft come at / o N 
e 

3. The Rules for the Arithmetick of Inde- 
finites may be made after the ſame manner as 
is done for that of infinites by D. Chyne. To 
which I ſhall add, that an Indefinite as o or 


+/oo | multiplied by another Indefinite as 55 |- 
: „„ 1 
makes the Froduct 85.4 -＋- this Product be- 


comes infinite when it happens that 9 s + 


yr Sor =P F, but the Product is only inde 


finite when 9s + pr > ps. And if an inde- 
finite as 00 IL be divided by another inde- 
finite as &]—, the Quotient f. is 
infinite when 4s — pr is S or =p; but 
it is finite when gs —pr —o, and indeh- 
nite when 5 —Pr Sp, 

Note, Tua in expreſſing an indefinite 
Number by &] +, always ſuppoſe the 


Nume- 


e 


„ Dibrts Rare Cs 


be a Logarithmick 


Nut umerator ig eſe thin the Denotes fa 
for if q be either < or =, then oo 12 5 is 


an Infinite. That theſe N umbers are not 
e may be thus demonſtrated. If (ex. 


gr.) Job XI were infinite, then oo Xx = 55 
5 72 05 | | * 
(S X 1) mult be infinite, and alſo 
1 1 

2 

* os 00 

(= FRYE = infinite, but o Xo =1; Er- 


. 


go I = infinite, which 1 Is abſurd. : 


mult be = 05: Ergo 0 * 0 O = & 


8 ef 8. Containin 5 . miſcellaneous 
Things relating to infinites. 


Lem. Let FBDde 
Curve whole firſt 2 5 4 _ 
dinate A B-— 1, Ab- vo NIN 
ſciſſa AC = x, Ordi- 1 5 . ws > 
nate C D = and A 8 
ſymptote Ee. Now from the known Pro- 
perty of this Curve, it follows, 

19. THAT AC are the Logarithms of C D, 


1. e. If you make the Ordinate y =C'D re- 


preſenta Number, then its Abſciſſa x (=AC) 


ſhall bethe Logarithm thereof. 


20. THAT the Logarithm of 1 is nothing; for 
M 3 | the 


& 
| 
= EF 
. 
15 
5 
7 
i 


— 1 — <<), 
23 Int ö 
—— — — | — 
C A 


* TY F "Ro Ry role Ls 


fs Ar arethe Lögarithms of 2 5 Fracti- 


ons: So that as is the 10 . of any Integer, 

G in the like manner —x enotes the * 
any Fraction ( 4). — 

N Tua the Log. of any Fraction: 2 is e- 


qual to—Log, of . So that the Log. of any 
ien (whoſe Numerator is 1) is equal in 


2Snitude tothe Log of that whole Number, 


which is the Denomunator ; there being no 
Difference between theLog.ofthat Fraction © 


andthe Leg of this Foteger 1, but that this is 

_ —+x(bzcauteit liesto the riglit from. towards 
D and the other X beende k lies to 2 teft 

from 4 towards . 1 


Derby n. deze T Uvicedbyn 
E 
Nerefore by. the Rules of Diviſion 7: rt —/: 


| 011 {1 /C 
- e. of he Quotient, vic. l. — But J. 
oe 


15 ys ) 55 1 655 1. —. N K. D. 


5, If this Curve be tinted (utringue) 
from B in iufinitum, then f will meet with be 
Aſymptote at an infinite Diſtance Ae. But i 

Wi 


\ 


(tot the left of 
2) denoting Fractions, their reſpective Ab- 


* 


* „ FP 8 
, * l *. > one —_— 1 


—— „ +244 ip . 
: P , * . 
= * 1 
I. * z | | £8 7 $8 05 ; > 
LACED S , f IH * = a r ts W 
. * F : ? — . 4 a "44, bk ow — * * th 2 N — 


vill diverge from the Afymptote on the. other 
ſide, ſo that at an infinite Diſtance AE the laſt 
Ordinate E will be infinite. And ſinee the 
laſt Ordinate ef is , Hhoſe Ahſeiſſa Ae c, 

it is evident that the Log. of o is : cor rather 
=: It is evident likewiſe the laſt Orclihate 
EF is o, whoſe Abſciſſa AE is alſo- 0. 
So that the Log. of o and the Log. of o are 
equal, only the one is and the other 

Y "IM 


ey r TECC 
- Prop, 1. =I TI EI Ei, &c. 
| : 1 . 0 72 2 * 8 | 1 
This may ſeem abſurd, but tie Demo 
is evident from the foregoing Lemma. For — 


— — 1 
* R 


tion 


1. 


55 | | | ; | 4 
1 f Lat OUT? ONO, (aon... 8 172 5 
= —. Letthen —— =y. That is 1-119 | 


, £ 


/ „ p | 
Fhisreduc'd to a logarithmicalEquation gives | 
— IXI. 1-—1= 4.97 : that is —I X 4: Q.= 4. | | 
But J: - oo (by Art. 5. ofthe Lem.) Ergo F 
—1x— J fin is to Ih, There. 
fore y is infinite (c. y = eo)for noNumber has 
an affirmative and infinite Logarithm, except 
an infinite Number. Since then y— oo, then 
——=c that is . QE. D. 

S$chol. But by o cannot be underſtood abſo- T | | 
lute nothing, for an infinite Number of abſo- * 
lute Nothings cannot make 1; but by o is un- ll 
derſtoodan 1afinitely ſmall part, as in the calc. { 


M 4 diff 


+ 


"#8 * + Qs 
— 


N 
| 
. 
N 


4 


ou MS es I 0 - ” — — 


wihca Punc 
diff. d x is an infinitely ſmall part of , fo 
that 4x is as O to : Not that u is abſo- 
lutely nothing, for it is diviſible into an in- 
finite Number of Parts, each of which is 4 
d *. And therefore the Demonſtration, 
which pens Fand e meeting at an infi- 
* E, 


nite Diſtance makes the laſt Ordinate 
e f = o, implies no more but that e f = 
d x. But then it may be inquir'd what is the 


— — LY 
*% al 


therefore it is an Error to aſſign any. In 
like manner, it is an Error to fay, that o 
X 4 makes the Product o; for properly 
ſpeaking there is no Product. It is true, this 
of Multiplication has no. influence upon 


properly ſpeaking there is no 8 and 


Practice, but that of Diviſion has. 


Fon hence it appears, that a Curve is 
fad to meet with its Aſymptote, when the 
Ordinateis infinitely little, n 
7 9 4 _ ” 5 85 _ 3 


Taxis 


Quotient that ariſes from the Diviſion of 1 


1 
IT xs fame Notion does explain how it 
comes to paſs that 1 divided by a negative 
Number gives a Quotient greater than infi- 
nite. For if (whenyoucall L M= x, K L.) 
fe=dx, then becauſe the Points Fand e are 
infinitely near, we may conceive the Logarith- 
mick Curve continued as interſecting A Zin 
the Point e; fo that FBf2f2&2 2G 
makes but one continued Curve, whereof 
the Part above repreſents the affirmative 
Numbers by its Ordinates, and the negative 
Numbers are repreſented by the Ordinates 
of the Part below; but A is the Beginning 
of the Axis for the Logarithms of both, vzz. 
AE, AH, &c.arethe Logarithms ofthe affir- 
mative Integers FE, GH, &c. Ac the Loga- 
rithm of any affirmative Fraction, Ae the 
Logarithm of an infinitely little FraQtion, Fe 
—dx. A2 A, A2 E, &c. The Logarithms of 
the negative Numbers, 242 B, 2 £2 F, &c. 
Nou let a be any Number greater than Uni- 
ty, then 1—# will be a negative Number, let 


Ss 22 — . r BB: 4 — . * — 
— 1 — vr gen0n gy ny-wr | - 
. P te 8 ox acre * 


ub 1 now HH ER what the Quotient of will be 
I—Z 


| ler it be 3, o ==, 5 e. 1 An, this 


| reduc "dtoa logarithmic Equation, Equation 
gives — i XI: 1 —#u=/: y."- 

Bur 1—#s a negative Number, ſuppoſe 
(ex. gr.yof 2 A 2B, then A2 4 is = 2 1— 3, 
therefore — I X 42 A= J. 5. but A2 A = 4 
r, nd Ae o, therefore AA <— . 


Tet en e 0 * 2 (Where 4 << "IP 


then - — IX—&4=7: y, that i is oo X.4;=/: 
„but o XK 4 Ergo is 2 Number 
greater than infinite. 170 = 
And here it -is obſervable, that ther, are 
affirmative Numbers leſs than nothing, de- 
noted by the ſeveral Powers of 4 x, as d &., 
A4 x3, Sc. or by the ſecond, third, &c. Diffe- 
rences, and theſe N umbers. may he aptly re- 
preſented by the Ordinares of the logarith- 
mick Curve, continued from F towards 2 H 
when dx” is | affirmarive, or from 2 f towards 


Hwhen d& is negative. 
Another way of e what 1 18 meant 


by e * 


Tee A H produ- 7, 
ced indefinitely be [Re 5 + — E 11 


divided into equa 


Parts AB, BC, CD, DE, Gc. ſo that a Part 
of this Line ſhall denote any Number, ſuppo- 


{ing 


| ſing A B=1, let then x denote any Nt umber 

. gr. Letx=AB. and. Ab. ſo 
(ea 07.) 5 | © | | 
oe. oo -  e 2 | 1 


1 5e | 
Now ſuppoſe 6 1 near 4 B, then y-x 4 
-. But x 


EL = Bb — 587 dx, ſo that —— 475 It 1 
4 dæ de, Se. That is y dx x 11 i} 


144, Ge. And therefore e + * | 


* X 


| Ley 5 Ge: Bur by Suppoſition x — A B | 


=I. 2 SI I-II, Sc. S XI, 


But . 1 118 Ergo = 0 or 


4 2 o, but 4 & is n6t'abſolute nothing, and 
therefore When we ſay —=1+I-ÞI, Se, 


does not denote ure nothing, but only 
4x or an infinitely ſmall part hy x. Andthere- 


fore when (in the Quotient 755 we ſay ler 


x, the meaning is not 7 y is abſolutel 
equal to x, (for then there would be no Divi- 
ſton, and conſequently no Quotient) but only 

that y exceeds x by an infinitely fmallQuantir 
ax, which is fuffcienr to make = 
ha ve 
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172 PhiloſophicalPzinciples 
I have hitherto conſidered no Progreſſions 


of Numbers except theſe that are in arithme- 
tical and geometrical Progreſſions, and theſe 


WW | 
that ariſe from I ö ö e as in h5. I ſhall now 
w—_— — 


proceed to treat of other Progreſſions, and 
theſe, which offer themſelves firſt, are the ſe- 
veral Powers of Numbers in an arithmetical 
Progreſſion. Let then = denote the Sum of 
any arithmetical Progreſſion a, ax, a+2x, 
4 gx, a -A, Cc. A the Sum of their MW 81 
Squares, B the Sum of their Cubes, C the for 


dum of their Biquadrates, G. that is, let Be 

= 4+ (a &) ＋ (Ea) + (a ＋ 3x) the 
F +; i. WW iy 
, Sa. fa EEA -A CEC ο EA N- Va 
J ( bom 
B= + a+xÞ + ax + a+3x); il i 
a Ax, &c. ma 


C=4t aN + aaxt + a+3xt i oth 
TA &c 
And ſo on to higher Powers. Now in or- V,: 
der to find the Sum of any of theſe Progreſſi- Fr 


ons aſcending till the laſt Term is— oo X 1, I Les 
ſhall premiſe theſe following Lemma's, by the 

Help whereof you may find =, A, B, C, Gc. 9 
for any Number of Terms. Calling therefore 

the Number of Terms in each Series, and v ; 


the laſt Term ofthe firſt whoſe Sum is ⁊. I ſay 
V* X XU ＋ 4X — @2 


TX Lem, 
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„ 1 XP — 42 — EN — 4 1 
is Lem. 4. C=—= | — — — — oh 


1083 A — 10 * B %% 
In each of which fe = -a (by Lem. 1. 
$ 1.) and it is eaſy to continue theſe Lemma's 
for higher Powers ' 2 
Before we apply theſe Lemma's to the finding 
the Sum of any Progreſſion whoſe laſt Term 
is infinite, it will be neceſſary to ſubſtitute the 
Values of r, E, A, B, C, Sc. When you have 
made this Subſtitution, you muſt reject out of 
the Lemma every Term in which vdoes not 
occur; for the laſt Term being infinite will 
make v an indefinite Number, and ſince all the 
other Terms (in which v is not) are finite, 
therefore they are as nothing in Reſpect of 
v, and conſequently to be rejected. So, for 
Progreſſions whoſe laſt Term is = , the 
Lemma's will be. 
Fe v xv 
125 Lem. F'o - 0 — 
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Numbers (continued till the laſt Term is oo) 


_ 


* 


wg 5.— — xv +2 * 


Ten 3 „ | 
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Tem. 4. 42 —1 — by Ki 
_ „„ Va 

LeT us now conſider what PA Value of V Gi 
is, in each of the Lemma's A., B, C, Sc. An 89 
Example or two will make the N _ _ 
Ex. 1. Let I, 2, 94:4; $5 Or. , TH: 
JD Jwhoſe Sum is s. Sur 

„Than for "ge 11, 4, 9, 16,5 Gert 10 n, 14 
whoſe Sum is A. — 


Bur N (by Wpp.) Therefore once 00 ar 


E 652 ſo that I = the Value of Vin co 4 
| 24. In like manner 5 or ot is the © Value of: 
of vin Lem. 3. And univerſally if e denote 5 


the Exponent of the Power to which each | 7, 


of the erms of any arichmetical Progreſſi- ba 


on is raiſed, then 4 . 0 . ef 5 in tlie EVA 


Lemma that gives the Sum of theſe Terms 
(whole laft is eo) raiſed to this Power, 
Prop. 1. To find the Sum of a Series of 


EE | 


whoſe Terms are the Squares of any arith- peo 
metical Progreſſion. 5 3 22 
UV3—X2 e of 


By Lem. 2. the Sum ſought is A. — fy 
| | : | 3 K* +1 
V 


4 


mT TE „„ 
— —-—, but f in i this Gaſes Uwe or 855 
2 


bre real tbd Teese ssepb te heft muſt 
ovanuth, and conſequently. the Sum. of the 
23 2 153 00 a oo 


3X 2x 42x. - a 
| Exanp. Let x be= 1, ſo 1, 2, 3 4, Sc. 
to % is the arithmetical Progreſ ion, the 
Sum (A) of whoſe Squares is lought ; 1 ſay 
i+4+9+16 Sc. o X /, that is, the 
Sum of the Progreſſion is an infinite Num- 

ber of equal Parts, each of which is 3%. 
Prop. 2. To find the Sum of the Cubes 

of: any arichmetical: Rogen: 5 218008 


PT S * 


- this Cas — — oo Or o . SPE 
Len, 3. 1 the Terms except t the — muff 
54 . — 005 = 
evaniſh, 15 that B — — = — ©0 We — — — 
4X 4X _ 4% 


00 3 
5 . 


hg Let. x=1, 8. „2, 2, 4, 5, Gc. to 5 
is the arithmetical Pr ogreſſion, the Sum (8) 


of whoſe Cubes is ſought, Ifayi+8+27 +64. 


05. 


4125 Sc. = oo N 


3 


Prop. 


a — | in... 


ns Ld 
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5 88 ; 
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| _ Prop. 3. To find the Sum of the Biqua- 
| drates of any arithmetical Progreſſion. 


- In this Caſe v = oo or 3. Therefore by 


Lens zd C= 0 


35 3 


- 
4 — $ _ X 
, 


— 


* 


: ad; gt. $5" 
Ex. Let x, ſo 1, 2, 3, 4, Sc. to vo is 
the arithmetical Progreſſion; I fay then that 


tþ16+82+256 Ge. = N 


„ 
Prop. 4. Oniverſal. Let e denote the Ex- 
ponent of any Power, to which the Terms 
of any arithmetical Progreſſion d. a Tx. 4 ＋. ax. 
@+3x, Sc. are raiſed, and it is required to 

find the Sum of the Terms ſo raiſed. I ſay 
4. ＋ 4 TA CTAN +a+3 * TATA 


Scholium. From hence may be eaſily de- 
duc d the Quadratures of all the Parabola's 
| Sry (where & is the Ordinate, y the Abſciſ- 
4 fa, and e an affirmative Number) which is 
N one remarkable Uſe of this — 2 

| x" 


of Belig 


age For if in a this Fi- 1 
2 AB , 5 Ca, and TY 
=, plain that if you 
A 1,2, 3, 4, 5, Sc. ſuc- , 
ceſliyely, then will 5 „ 
26, 2*, 47, Ge. ſucceſſively ;.- | 
which ſhews that the Ordi- | 
nates are-the Terms of. an RR ey Pro- | 
greſſion rais d to a Power, . whoſe Exponent 
Is e, and that (x) the common Difference is 
1: But if the firſt Abſciſſa l be infinitely 
(or indefinitely ſmall) tir the Ordinates 
will be infinitely near to one another, and 
the laſt Ordinate B © will be an oo Number 
of theſe Ones. Therefore ſince to find the 
Area ABC, is, in effect, to find the Sum of 
the Ordinates, and ſince the Ordinates are 
I*, ˙% 3,4 5 „Oe. till you come to the 


llt, which is Be 20. Therefore by Prop. 


4. ABC 6 = = that i 15 ABC=BEK | 
BC: 
5 the ſame which i is Ha 1 i or- 


dinary Methods of Quadratures. And note 
that the whole Abſciſſa AB denotes the 
Number of the Terms. 
N. B. The Quadratur of all Sorts of 
Curves expreſs I by one Term thus aſign d, 
it 1s eaſy * the Merhod of Aſſumptions of 
Series to extend this Merit fo Ll Sorts 
of Quadratures bil herto diſcovi rel. 
PA &T II. N AD - 


PR ee — — 
r - 
1 * ” * 
: P N 
. 


IK. 
———— 


conſi 


1 
* 4 1 >tt 2 * 


Ap 10 N 


"iy 8 ſhewn in FI 160. We that An 
Proportionals between I and oo ate neither 


finite nor infinite. For a farther Hluſtration 


of what I have ſaid upon this Head, let us 
cConſider what theſe Progreſſions are, whoſe 


Sum is more than finite and leſs chan infinite. 


e 1. Nn Mean between 1 and in- 
1 
faite 5 but 0 [ SH 


Ne therefore. * 0 = 


| EE] ER by Sir Laue Neuron 8 


—0 


Theorem gives She 2 1410 


IX3X5, IX3X5X7 
2 2X4 X6 X 82. Se. that 1s 
IX3, IX3X 
If, 1 ee 


IX3X5X7, 
To X4X6X8 Sc. 

A 10 (by ſquiaring each Side of this E- 
quation) you will find it in Fact to be 1-1 


+1, Sc. =1+1+1, Sc. From hence it 
appears that the Progreſſion, Whoſe Sum 


(bein 


8 neither finite nor infinite) is % 
of Fractions, whoſe Numerators are 
che Products of the — Multi plication 


of 


of the ar SES I, 2, 89. 5 75 
4, Sc. and the Denominators are the Pro- 
guts ofthe Multip lications of the Terms of 
this aritlimetical Progreſſion 2, 4,6, 8,10 Ve. 


' Corol. 15 like manner you may find / 00 


1 os Se. * eee = Iu... F 


1 A 


ä 1 * " Ge. into a Seriesby sir 


„ 
| Lſaac Newrow's Theorems, 8⁰ 


3 5 14 . 
(444 


4 
Ves . eee 
4 14— I | | 


＋ LIEN 8 kg. . the Mumerators and 
ZX6X9 


Benoit et are in arithmetical Progrelſi 
ONS, whole common Difference is 3. 


fx 4 
3X6 


5 N 
W | = = _ 3773855 
T 6 | | @ — nt Ten, 75 
＋— „ c. Yo = een 
ES 1 EL 1X U x 27 

121 — 

* 2 * 3 2e F eX2eX3e 
IX Nei 1 xe X 2 
+  £X20XZeX4ge _ XxX 20308 

e 1 X3e+1 X 4e+1I = 


X4eX5e 
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N 2 Prop: 
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. + a = : 
—— - —ů d 2K — 2222. — 2 
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5 "Prop. 2. Let i be the firſt, 7 the ſecond, 
and v the laſt Term of a geometrical Progreſ: 
ſion i, 7, *, 73, 74, Oc. = the Number of 


Terms, then D=r = = thy which gives rf 


| b "ICT br ki ad umber of Terms, and 
v the laſt Term in the like Progreſſion. 155 


- $2, $3, $4 Sc. then v = JR” 


160700. 2. From theſe two Valies of v,1 have 


this Equation/*7”* =5"—*; whenceit appears 


that ifs be greater than 7, then will 7 << 7, 
that is, in any two Progreſſions whoſe firſ 
Terms are the ſame, that, whoſe ſecond Terms 


is · greater than the ſecond Term of the other, 


will ſooner arrive at any given Number v. 
Example. Let r= 2, then 1, 2, 4, 8, 16, 
Let £=4, then 1, 4, 16, that 1s, there are 5 
Terms (or T5) in arriving at 16 in _ Ark 
Progreſſion, whereas in the ſecond (r=3) it 
arrives at 16 in the 34 Term. 
Problem. — r, t, c, to find 7 in which 
they ſhall both have the fame laſt Term v. 
ol. 1 =r*—? (by Corol. 2.) this turn'd 


into a 4 e Equation is T-I XA 


1 * J , which reduced gives 7 = 
e ee Ir I 


* = ——＋ 1. E. J 
ls „„ EY V 
| Corol. 


ot Religion; £35 ISL 


Corol Beanie by Prop. a. v, there- 
fore tbr = =4 v, foſubltiraing Ir vin place 


I vt 
of ? , we e ſhall have T == —_ * 
6 e 
Irv I: „ | 
Is Xs | tink 
Corol. 2. — by curl 1. T1 r Ir v, 5 
| OFT 
therefore * ? And conſequently | 
Wo 
rr lr 
5 x 
J7 =. 
r, But by the known Property of N umbers we 


: have Ir -I VV rv, therefore f — + — 
. Ir + to 414 tr | 


5 — — —— — 1 that iS EA. 


; FT a 44 
t e 
14 — — — —1, that is, 
1 „ 1 
- $0: 4 
| r 
Iiir Ls 


Corol. 3. Let the laſt Term v be infinite or 


na Amo 
which 1 


Oo, then frown — 
tr }s 
how much [Some the Progreſſion „ 5 


N 3 Fg 
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; 53, Gs. will arrive aten, than 1, 2, 2, 75, Oe. 
| , that ts, how many more Terms there is in 7. 
7, 12.23, Ge, þ rhe in 1, 5, c, 53, We. when the 
laſt in both is o. . 

Prop. 3. Let BGN GE Al 

= j3J & — 1, where is a- 

ny Number greater than U- 

nity. Then by the Caltulus 
| Integralts, auf have DE 6 


, BA *#Y „ io purting x = 1, we 4 
1 9 
DEGBA= 
. ST; 
I 
But e „en &c. 
| 1—4 
| —= DEGA. 


J. But calling v the laſt Term of this INE] 
ing geometrical Progreſſion 1+ +&f +58 
5 + Sc. we ſhall (as is ſhewn in Page 136. 

of this Chapter) have 1 þ « +4 +: a + 


SU 
"4 4 Sc. — — therefore DE GBA — — 


— | 

= EL te a | 

bil ——, 50 that WE taverhree deren: Eee 

S—I 

Tg b bg 

1 of the Area DEGB A, Viz, ——; 
£V 


{l- 


= 
* 6 — 


dk Beugen. 183 
and the Series 1 Sc. 
But what this Number v is (which denotes 
os laſt Term ofthe Progreſſion 1 t +83 | 

c.) is not ſo eaſy to determine; certainly it 
cannot beV—=co & TOor 141 ＋T1 &c. For then 


| | 1 . 
DEGBA= @X——= ; therefore if in one 


5 
1 


Hyperbola we put .s—2, (Heil. x*=1) we 
have QDEGCBA= o x 2;and putting in ano- 
ther 1=3 (eil. yx i) we have DG BA 
ON; now this would make the Area of 
the Hyperbola r greater 
than the Area of the Hyperbola y X H //. 
& X + ; (becauſe 2<+) but it 5 eafy to de- 
monſtrate, that in the Hyperboha's yα T. 
the greater we ſuppoſe the Exponent &, ſo fhall 
: the Area DAGLA (adjacent to B be the 
greater, and conſequently the laſt Term v of 
f the Series 14s +# Se. cannot be oo or 
1+1+1r+1+1 &c. for upon that Value of 


v, the Expreſſion would make the A- 


* 


* 
E 


e 


* 


s 
rea DEGEA to decreafe as s did increaſe. 
To diſcover the Value of v, we have 
„%% G5: £5: ci, 6 
DCEBAZ= = —;; which gives v 


* 


N 4 „ 


ps 2 
| Havine found —_— we bee N in 


two different Hyperbola” 8 (Ex. gr. — I 


' 
and yx3=x,) v cannot have the lame Value; 


for i in the former v=Lwhich 15 leſs then x 


L | 
in the other. fin N nz wad 


—— 


Secbudh. From the value of v == * 


17 
we ſee that the laſt Term v is equal to the Sum 


of the * 22 I 1 +5 Sc.) multipli- 
ed upon for — 7 is =o bbs Ge. 
Corol. 1 ſay 555 lat Term V cannot be Þ® 


Xn, take and Number you will for » (ex- 


cept in the Caſe*of the common Hyperbola, 
where $=1.) For if i 5 were poſlible, let v 


wo 


— = O0 Xu: 4 then muſt © SORT nn oof Xn, there- 


ri $—1=00 X nu, which gives [= 


x n- u. St A 5 
— —- , and con quel t | 


1 os ug -u 
but 1 eee therefore _ 


= © Which 


give =I. E. D. 
Corol. 2. It is evident that v is ſome Pow- 
er of 5, let the Exponent of that Power be 
39 1 


u, Feil. v, but . „ there 


11 
SR 


fo 


1 —=S—] * 1 


— Wn 29. 


25 27 1 I RET = 
r , 1 74. —= —— the refore 


= width reduced to a 


logarithmick "OY gives 2 +1 XI. 2 1 


hag Lehen given Lee es 


„ K. 
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An AN s W E R to Mr. Varignoi s 


Reflections upon g * greater than 
infinite. 


Ti: T: BG' 4 C bi a right Angle 


at Cbe the Aſymptotes of any Hyper- 
bola BGA; the Abſciſſe C L=, and Ordi- 
nate L G=y; and the general Equation to 
all Hyperbola' S. x1. Then becauſe y = 


I 
, we have ydx=x—*dx, therefore 


F:ydx : x*dx; but by the Calculus 


Ig 


Integralis 7 ** ix —— 5 therefore: y 


1—e 


ae; But /:y4x=BGLCB there- 


FI—6 


ore = BGLCB; 


Tris 
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„ 4. 1 x 
"X * n . £ N 4 \ 
» : N 
*. . 
p 1 
* * — — — 2 : * 
« Pa 
on 
+ 
* 1 


bs 
: = 


4 
-- 
1 * k 
\ — : . | K X POE -þ ” 
1 * *. $2 th 
- 2 * F >» BY. vw 94 Ine ee no * 1 „ 
ä — — —— 


Tris Concluſion B 
(though deduced |} 
naturally from Prin- 
ciples which Mr.. 
Varignon acknow- Ff. 
ledges to be true) es FB; — 
he denies, aſſuring g II. & 
us that it is only 1 | 
the negative Expreſſion of the Area 46 ELA 
or Complement of BG LC B, when e< 1. 
But (without any Regard to the Ratio of 
e to I) let us conſider the algebraical Expreſ- 
fions of theſe two Spaces BGL CB, and A 
GLA; we have already found BG LCR = 


* 


. and calling the Abſciſſe C M=y, and 
12e h 


Ordinate MG= x, we {hall from the Equa- 
tion y r, fd ACMG A= XY e*bur f 


* 
ꝶ6—q—q— 
4 


- 4 
* FR * 


Shin 2 3 5 1 io 
„xz therefore ACME A—XX__ 
2 


from which if you ſubſtract CMG L = y x 
— x „ the Remainder will be (as Mr. L. 


deed the Negative of wt od 


1 
But his Concluſion is falſe and groundleſs, 


: K 1 —e 
VIS. That 


is not the Expreſſion of the 
I-e 


| Space 


1 


PS 


— 


, 
4 


5 a — —_— * ® * y * K -. — — ” s 
* N ' . N I 
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Space BELCB, but only (whene< 1) the 


negative Expreſſion of its Complement AG 
LA. For (according to the Principles ofthe 


1— ä | 


Calculus Iutegralit) c is as certainly the 


; Expreſſion of the Space BGLC B, as its N e- 


gative is the Expreſſion of its Comple- 


ment AG LA. And this is fuitable to Na- 
ture's Proceedings, vg. to do things in the 
ſimpleſt and moſt general Method, and con- 
ſequently to give one Expreſſion of the Area 
of a Figure and of its Complement, when it 
can be done. And may it not (with as good 


Reaſon) be faid that — is not the Expreſ- 
ſion of the Space 4G LA, but of its Comple- 
ment BG LC B; and not only it may be ſaid, 
but Mr. FVarignon mult ſay ſo in all the in- 


numerable Cates where e > 1; and to ſay it 


is not when e << 1, and it 15 whene 1 
what is this but to ſay backward and for- 


ward, according as it will anſwer his Con- 


ceit of denying that there are Spaces greater 


than Infinite? But to put this Controverſy 


beyond all Diſpute, let us reſolve theſe two 
finite Expreſſions of the Spaces BG L CB, 
and AGL A into infinite Series's. 

ER 


L rex Ie fee eo Oc. when 


you 


; 188 " Philoſophical Principles * 


9 I-e 


[et + &c. 


you begin the Diviſion with 1, as here i it 


naturally ſhould 
ia Þ 4 EF 1 OD . 2 ; 
II. 4095 ne "_ p on Kc. 
When you begin the Diviſion with — e. 
8 1 1 1 1 
III. — & ͤ — + — 4 — + 5 &c. 
e e „„ + 5 


When you begin the Diviſion with 2 as 
here it FRY ſhould. 
. | 85 
Mine, &e. 
e-I 
When you begin the Diviſion with - 1. 
Thus it appears, that each of theſe two Ex- 
preſſions give two Series, of which the firſt 
is the Area directly ſought, and the other the 
negative Expr eſſion of its een ſo 
wy gon = e 
| BGLCB— —X I + e + a> 1 * 


2 -— PURE 17 8 
zZ Ks ee 


e e 


GO 0. 


£2 5 
Fs ; 
bi 188 X A, k | | 
— „ 
s * AWE. on 
ny „ 
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3 


— 


— 
" 


o 


; 6. K 1 | 


. BCLCB=—=xX**' -e es- e- Kc. 


: | ' @£--T 

Theſe are plain and obvious Concluſions, 

deduced from the known and common Ope- 

rations of Arithmetick, and utterly over- 

throw all that Mr. Varignon alledges againſt 

Spaces greater than Infinite. 1 
For without any Limitation (except e<1) 


© 4 ; . N 
0 .- 0 


he ſays that — is not the Expreſſion of 


14 


BGLCB, but the Negative of the Space 


ALA. And if fo, then (by Series I.) it will 
follow that «* X1+e+e&+e&+et, &c. is 
the negative Expreſſion of the Space AGLA, 
and this I fay implies two manifeſt Abfurdi- 


ties; (1) That a Sum of affirmative Quan- 


tities is negative, and (2dly,) That the Sum 
ofan infinite geometrical gs mn whoſe 
Terms are continually increaſing, is equal to 
a finite Quantity, 2. e. That Affirmative is 
Negative, and Infinite is Finite. 

That which ſeems to ſhock Mr. Yarignon 
13, that there ſhould be Spaces greater than 
Infinite ; for he tells us expretly, that he 
looks upon this as a Contradiction. But 
this Difficulty will ſoon evaniſh, if he co 

8 ers 


4 ; 190 4-4 | 
= ders what is the ſimple Idea of Infinite; and 


Value bf BELCB for infinite, 


perbola e=r, and therefore (if we put like- 


F V 
3 e Zh %-* ONE: 
"Y . . 7 


becauſe he confeſſes that in the Apallouian 
Hyperbola BGA, the Space BGLCB is In- 
finite ; therefore let us take the arithmetick 

ut in that Hy- 


wife x I) we {ball by Series 1 have BG L 
CB =1+1+1+1+1 Sc. that is BELCB 
SD NI or an infinite Number of Units. $6 
that when we ſay 2 +2+2T2 Sc. or co R 
2 1s more than infinite, no more is meant; 
but that it is greater then ſimple Infinite or 
& XI; 3. e. (taking & X1 for the Unit, by 
which we meaſure Quantities that are inf 
nite) oo X2<T © X 1, Or 2< I. 


- This will be yet plainer in the Caſe of Fi. 


nites. It is certain no Quantity can be leſs 


than Finite (as none can be greater than In- 


finite) which we ſhall denote by & XN or 1; 


when Ifay then that © x is leſs then © & 


1, I mean no more but that 1 << I; and be- 
cauſe I have defined the Idea of finite by © 
X 1 or 1, I may very properly ſay that @ N 


2 or F 1s leſs than a finite Quantity. 
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THE Errors of the Prefs, in the f/ 
I Part, not being ſuch as can ſtop the 
intelligent Reader, I beg he will mend the 
following ones, of the firſt and fecond Chap- 
ters of the /econd Part, which were the moſt. 
material I could obſerve. Page 8. Def. . 
relative Nothing is ſaid here to be generated 
by a perpetual” Subſfraction, tho? the Signs 
be alternately + and —. For theſe Reaſons, 
becauſe relative Infinite, was ſaid to be ge- 
nerated by a perpetual Addition, and becauſe 
that after the firſt Term, every two ſucceed- 
I ing ones in relative Nothing I ir equivalent 
toro 1 thus 1 T1 w—I + i., &c. 18 1— 
II- 1 HII, &c. =I01—01—0T. 
. Kc. and fo in other Caſes, p. 22. Ze 10. for 
* efſect v ead- affect: P. 27. l. To. for , n 
N 22 120. . e:: 1 . 0. P. 30. J. 5. for 
7 Indefinite, 7. Infinite. p. 32. The Errors of 
4 Calculation here are corrected. P. 163. P. 
41. 4. 13. inſtead of Diſtance, r. Time em- 
ployed in the Motion of Light. p. 42. J. 12. 


" 


inſtead of Waies . Times. p. 84.4. 23. in- 
ſtead of Relations, 7. Revelations. p. 101. . 
17. inſtead of are effentially,7. are not eſſen- 
tially. P. 108. J. 21. inſtead of Limit, 7. 
Light. The Errors of the third Chapter, 
will not ftop thoſe who would otherwile 
underſtand it. HOOKS 


* 
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S TRAH AN, at the Golden Ball, over Sar of 
the RoyabExthinge, in Cornhill- | 


1 Methodus inverſa ; Sive Quantitatum Flu- | 


entium Leges generaliores. Ad celeberrimum virum, 
Archibaldam Pitcarnium, Medicum Edinburgenſem. | 


Rudimentoruni Methodi Fluxionum inverſæ 5 pecimina ad- 
verſus Abr. de Moivre. Eodem Authore. 


An Eſſay of the true Nature and Method of n the 
GOUT: 1 ogether with an Account of tha Nature and Qua- 


lity of Bath. wuter, the- Manger of uſing them, and the Diſ- 
eaſes in which they are proper : As alſo of the Nature and 
Cure of moſt. chronical Diſtempers, not publiſh'd. before. The 
Fifth Edition reviſed, ee and n to more than 
double of the tor Wer. 

A new THEORY. of ASA Sha * continued FEVERS 


Whereio, beſides the Appearances of fuch, and the Manner 


of their Cure, - oocafionally,; the Structure of the Glands, and 
the Manner and Laws of Secretien, the Operation of Tur. 


Lative, Vomitive, and . Medicines are mechanical. x 


explain d. 
To which is prefi rd, an Eſſay concerning the Improve. 
ments .of the Theory.of Medicine. A The” Fourth, Edition ww. 


many Additions. 


An E of H EAI. T Hind LONG LIE 25 
Alt theſe by George che, M. D. F. R. S,. 


"Tian; ad veram Aronomings ſeu Le&iones A 
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